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EDITORIALS 


CERAMIC EDUCATION 


Fourth Editorial in Honor of the Fortieth Anniversary of the Founding of the First 
Collegiate School of Ceramics in America 


By Ross C. Purpy 


The survey made in the first three of this series 
of editorials developed the following facts: (1) 
That graduates of ceramic schools are not taking 
as large a proportionate part in the leadership and 
activities of the American Ceramic Society as 
they did in earlier years. (2) That men trained 
in sciences of chemistry, physics, and geology 
(not necessarily post-graduates), are to an in- 
creasing extent taking from graduates of our 
ceramic schools the leadership in ceramic research 
and in industrial management. (3) That our 
ceramic schools have given in the past and are now 
giving men what today is high-grade trade school 
training for jobs as technologists. (4) That there 
should be a ceramic school in every state in which 
ceramics is of industrial importance. (5) That 
there need be no worry about ceramic schools 
graduating more men than the industries can 
absorb. (6) That the graduate of a ceramic 
school would be unfaithful to himself, his parents, 
his dependents, and his commonwealth if he does 
not pursue his studies as systematically while 
industrially employed as he did in college. 

The theme of the previous editorials has been 
that the four-year ceramic school curricula should 

EpiTtor’s Nore: This year being the fortieth anniver- 
sary of the founding of collegiate ceramic education in the 
United States, the theme of the 1934 editorials will be 
ceramic education. Since the points raised and the opin- 
ions expressed will be controversial in character these 
editorials will be signed, thus showing that the views 
stated have not previously been submitted for approval 
to the Board of Trustees, the Publications Committee, 
or the Committee on Education. The pages of The 
Bulletin are open to any one who cares to register his views 
on ceramic education. Communications received will be 
published without being censored. 

Reference is also made to editorials on this subject ap- 
pearing in consecutive issues of The Bulletin since Novem- 
ber, 1933. 


provide for (1) a more thorough training in mathe 
matics, chemistry, physics, mineralogy, and 
geology; (2) that less time in the four-year under- 
graduate curricula should be given to actual 
ceramic courses; and (3) that the ceramic lec 
tures and laboratory work should be devoted to 
the study of ceramic products, their properties, 
composition, constitution, and methods of produc- 
tion using science facts and facts developed by 
experience to measure and explain the character 
of the resultant products. 

The 1934 Report of the Committee on Educa- 
tion! substantiates most of the recommendations 
which have been made in this editorial series, 
disputing in no particular and confirming nearly 
every proposal made. Reports of the Committee 
on Education under the chairmanship of Homer 
F. Staley and also of W. Keith McAfee contained 
recommendations which these editorials have 
presented. These editorials are also in line with 
the recommendations which industrial managers 
made at the 1933 Meeting.” 

Can it be that the data presented in these 
editorials are what are provoking the university 
ceramic instructors to protest at this time? If so, 
should not the university instructors, if possible, 
interpret these data favorably in their present-day 
curricula? 

The editorial on ceramic education which ap- 
peared in the March issue of Ceramic Industry 
does the writer an injustice in styling as ‘‘implica- 
tions’ what in reality are only that editor's 
interpretations of the published statements, some 


1 See The Bulletin, March, pp. 69-71. 
2See The Bulletin for November, pp. 319-24, 1933, 
“Ceramic Education Symposium.” 
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of which interpretations are grossly wrong. 
That the writer’s ideas may not be misunderstood 
the following statement is made: (1) that cur- 
ricula of our ceramic schools are behind the 
advancements which have been made largely by 
the schools themselves in science, fundamental 
and applied, applicable to ceramics; (2) that the 
graduates are not for the most part equipped as 
well as they should be to meet the needs of the 
ceramic industries; and (3) that some of the 
lecture and laboratory courses given supposedly 
to teach ceramic technology are a waste of time, 
effort, and money. 

These statements concern the inadequacy of 
the present ceramic curricula. They are not to 
be misinterpreted to mean any of the things the 
editor of Ceramic Industry chose to style ‘“‘im- 
plications.’ Iimply nothing. I mean only what 
I state and lest I be misunderstood let me reiterate 
that our ceramic school graduates are serving the 
ceramic industries fairly well, that there should 
be a ceramic school in each state in which ceramic 
industries are of economic importance, and that 
there need be no worry about the number who 
may be graduated by our schools—but the study 
curricula need revamping in keeping with the 
science advancements made and with the large 
amount of information now published. 

The difficulty in evaluating given ceramic 
curricula is that some of the graduates of each are 
of such mentality and talent as to render indus- 
trial service and to take part in the affairs of the 
American Ceramic Society far beyond the 
possibilities and inclinations of most of the 
ceramic graduates. Some of these notable ex- 
ceptions to the run of graduates have taken as 
electives or as extra curricula work more of the 


general sciences than is prescribed in the curricula. 


Definite Recommendations 


Seven definite recommendations made by the 
writer are as follows: 

(1) That no ceramic instructor teach English, 
mathematics, chemistry, physics, geology, 
mineralogy, or any elementary subject. That all 
instruction other than strictly ceramic subjects 
be taught in departments the staffs of which are 
experts in their particular subjects. 

(2) That such ceramic lecture courses as (a) 
clay occurrence and properties, (b) winning, prepa- 
ration, and forming, (c) bodies, glazes, and colors, 
and (d) ceramic calculation be abolished. 

(3) That plant 
lecture courses on factory processes and equip- 


trips be substituted for 
ment. 

(4) That studies of commercial products be 
substituted for the usual laboratory courses in 
body, glaze, and color making. 

(5) That the scientific studies of drying and 
firing include the physics, mathematics, and 
thermodynamics which apply and the equipment 
design required to obtain the most effective re- 
sults. 

(6) That ceramic curricula shall be designed 
to equip the graduate to continue his studies 
rather than merely to obtain a job, it being evident 
that ability to hold a job depends more upon what 
the man studiously develops than upon specific 
ceramic facts he learned in lecture or laboratory 
courses at school. 

(7) That the report of the 1933-34 Committee 
on Education be given careful study and its recom- 
mendations adopted. 


THE BIRTH OF THE AMERICAN CERAMIC SOCIETY* 


By H. A. WHEELER 


The old saying that “‘it is an ill wind that blows 
no good” has certainly been exemplified in the 
birth of our Society. For at the Pittsburgh 
meeting in February, 1898, of the National Brick 
Manufacturers Association (N.B.M.A.), a student 

* This response was made by Mr. Wheeler, first Presi- 
dent of the American Ceramic Society, at the Annual Meet- 
ing of the Society in Cincinnati, February 13, 1934, follow- 
ing the presentation of Life Membership Certificates to the 


living Charter Members. See also the March issue of The 
Bulletin, p. 63. Received March 2, 1934. 


of Professor Orton’s pioneer ceramic school read 
a paper on glazing of terra cotta. It was a 
paper of decided technical merit but as the 
audience consisted mainly of brickmakers and 
machinery manufacturers it was a dud, or fell 
flat. Subsequently when the few technical mem- 
bers held a consolation meeting to discuss the 
discouraging reception of this paper, a suggestion 
was made by Sam Geijsbeek that the technical 
members form a club for presenting similar 
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high-grade papers. This idea strongly appealed 
to Professor Orton, who was the leading tech- 
nician of the Association, and before the meeting 
adjourned, ten members met arid decided to form 
an organization for the presenting of technical 
ceramic papers. 

During the following years, the germ rapidly 
developed in Professor Orton's fertile brain, who 
by correspondence, finally issued an invitation 
to twenty-one other ceramists to meet at Colum- 
bus in February, 1899, with the N.B.M.A. to 
organize the American Ceramic Society. 

Of the twenty-two charter members, seventeen 
met at the Southern Hotel at Columbus, Ohio, 
with the National Brick Manufacturers 
ciation, in February, 1899, where the Society 
was born as the result of an unappreciated paper 
presented at the previous meeting. The ener- 
getic, diplomatic Secretary of the N.B.M.A., 
Theodore A. Randall, did his utmost to have the 
infant become a technical section of the brick- 
which had about four 


Asso 


maker’s organization, 
hundred members and consequently could get 
special rates from the railroads, but the ‘“‘seces- 
sionists’’ were obdurate and insisted on an inde- 
pendent organization (most of the ceramic pio- 
neers were members of the N.B.M.A.). 

The week spent at the initial Columbus meeting 
was memorable for furnishing the solid foundation 
on which the Society has since flourished for 
The keynote sounded 
and deeply impressed by Professor Orton that 


thirty-five years. was 
quality, progress, and a scientific basis should 
be the objective of the Society; that secretive- 
ness, which in the past had characterized and 
had been the stumbling block of the ceramic 
industry, should give way to liberal, scientific 
discussions; that the potter, who had learned 
his mixtures and glazes as confidential heir- 
looms, should be educated to appreciate that 
he would gain, rather than lose, by broad-minded, 
open discussions; and that the meeting and ex- 
change of experiences of many technical minds 
meant progress. 

When the election of officers came up at the 
first session, fearing that Orton's friends would 
nominate him for the transient presidency, I 
promptly arose and nominated him for Secretary, 
which is the vital office that assures the success 
of any organization. He was unanimously elected 
and the subsequent success of the Society was 
largely due to his untiring, able, judicious efforts 


during the twenty years he occupied the office 
until called to Washington by the World War. 
With the enthusiasm of youth and an audience 
that appreciated technical papers, the Society 
waxed strong in its contributions to ceramics 
if at first not in numbers—from a desire to insist 
on high standards for active membership. The 
animated discussions, freely indulged in by many 
members, often brought out greater results than 
the carefully prepared paper that originated it. 
We hoped to build the membership to about one 
hundred and a few optimists dreamed of two 
hundred, so the present roster of about two 
thousand members calls for a startling stretch 
of the imagination by the few Charter members 
that are still with us, or ten out of the original 
twenty-two. Six of the attended 
the 1934 Meeting: A. V. Bleininger, Karl Langen- 
beck, Ellis Lovejoy, W. D. Richardson, Heinrich 
Ries, and H. A. Wheeler. Of the four absentees, 
C. F. Binns was prevented by sickness from being 
there, while Samuel Geijsbeek was unable to 
make the long journey from his home on the 
Pacific Coast. The advanced age and poor 
health of Stanley G. Burt and W. D. Gates may 
prevent their future attendance, but their hearty 
enthusiasm and many past contributions assures 


‘“‘old-timers”’ 


their presence in spirit, if not in person. 

The most beautiful rose has its thorn and one 
of the penalties of the unanticipated growth of 
the Society is the loss of “Section Q.”’ For at 
the outset, when there warm, cordial 
intimacy among all the members, we would hold 


was a 


uncatalogued sessions in some quiet rathskeller 
and, with corncob pipes and a stein of beer, 
would hold enthusiastic meetings, 
where intimate experiences could be safely ex- 
changed that our employers would not permit 
in open sessions. Stanley Burt, the able tech- 
nician of the Rookwood Pottery, the pride of 
American ceramics, was a leading spirit in the 
camaraderie of ‘‘Section Q,”’ where the formality 
of Professor Orton was notably absent. 

When the Society was formed, ceramic literature 
of a technical character was conspicuous by its 
absence in the English language. Professor 
Cook, as state geologist, had written his classic 
work on the New Jersey fire clays, but beyond 
being a generous compilation of chemical analyses, 
it gave no interpretation or discussion of the 
results. Professor Orton, in 1884, wrote a brief 
report on the Ohio clays and low-grade clay 


informal, 
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industries. In 1896, the report on the Missouri 
clays by the writer was published, in which 
appeared for the first time in English a technical 
discussion of the physical and chemical properties 
of clays (besides descriptions of the clay deposits 
and industries of Missouri) ; while long out of print, 
it proved a useful work to the early ceramic schools. 

There were many valuable ceramic contribu- 
the Germans, but most American 
ceramists were unable to translate them. Of 
monumental importance were the Seger con- 
tributions which our Society published in English 
after being laboriously translated by a special 
committee. Had our Society no other accom- 
plishments, its life would not have been in vain 
for making this masterly work available to 
English readers. 


tions by 


With the invaluable background of the pub- 
lications of the Society; with the large number 
of technical graduates from our fourteen ceramic 
schools; and with our large membership of 
active workers, may the anniversary of our 
thirty-five years hence show greater 
the 
industry than has occurred since the first meeting 
at Columbus in 1899. Although the National 
Brick Manufacturers Association greatly bene- 
fited and stimulated its members, it passed out 


Society 


progress in advancement of the ceramic 


of existence with the advancing age and subse- 
quent death of its Ted 
Randall, but it was the father of the infant that 
developed into the present robust, ambitious 


energetic secretary, 


American Ceramic Society. 


LOOKING AHEAD 


Competition has always been experienced. Its 
nature changes. Competition between firms mak- 
ing like products lies today more in business man- 
agement than in differences in product. Superi- 
ority in product is not as important a factor in 
meeting competition between producers of like 
products as is ability to meet specific requirements 
promptly and at lowest costs. 

The keenest competition today is with products 
of different kinds made to serve the same purposes. 
Metals are today competing with ceramic struc- 
tural materials. Organic compositions are serving 
purposes that once were served exclusively by 
ceramic products. Glass, glass enameled, and clay 
ware of all sorts are successfully competing. Com- 
petition does not, as it once did, hinge on superi- 


ority in service or appeal between products of like 
kind as much as it does on superiority of products 
of different materials designed to serve like pur- 
poses. 

The modern competition of products of different 
compositions has brought technology into sales 
service. Development and promotion of manu- 
factured products is now, much more than ever 
before, the task of the technical laboratories. The 
laboratories and technical staffs that are not con- 
stantly studying the product service demands as 
met by all sorts of products usable for the same 
purposes are not qualified to serve their employers 
constructively. Ceramists must be product ser- 
vice minded. 


PAPERS AND DISCUSSIONS 
NATURAL AND ARTIFICIAL CERAMIC PRODUCTS* 


By ARTHUR L. 


Just as Shakespeare was moved to say that “All 
the world’s a stage,” so our philosophy leads to the 
thesis that all the world is a ceramic product. 

It is not important for our discussion just how 
the earth was split off from the sun as a long 
wisp of gas, or whether the material thus separated 
afterward condensed to form our present earth or 
only some part of it, the remainder being sup- 
plied by additions from space during and after 
the condensation process. It is sufficient for our 
purpose to bear in mind that, whether the con- 
densation took place in one operation or in a suc- 
cession of them, our present earth must have 
passed through a liquid phase. Neither are we 
especially concerned whether or not the original 
gaseous mass, with or without subsequent ad- 
ditions, was homogeneous or not. It is again 
sufficient for our purpose to bear in mind that the 
elements comprising it possessed very different 
properties and affinities which must have ex- 
ercised a determinative influence upon the process 
as soon as the condensation began. At least as 
early as this, therefore, some sort of segregation 
or regrouping must have commenced and must 
have continued both generally as the initial heat 
was lost and locally as chemical potential differ- 
ences developed throughout the period during 
which the liquid phase was dominant. 

If we were possessed of sufficient information 
regarding the properties of the participating 
elements at these earlier temperatures it might be 
possible in some fashion to picture the beginnings 
of association, but of these we have little knowl- 
edge and this for very limited temperature 
ranges which obviously are not the most critical 
for the early segregation processes. Gravity, of 
course, has been with us always and must have 
played an important, probably a predominant, 
role from the very beginning in determining the 
mass distribution within our planet. 

Well-known facts seem to support this con- 

* Presented as the second Edward Orton, Jr. Memorial 
Lecture, under the auspices of the Fellows, at the Annual 
Meeting, AMERICAN CERAMIC Society, Cincinnati, Ohio, 


February, 1934. 
+ Director, Geophysical Laboratory. 
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clusion. The average density of the earth we 
know to be about 5.5 times that of water, while 
the density of the materials now comprising its 
accessible surface average only about one-half 
of that amount. From this it is possible to con- 
clude without probability of serious error that 
the deep interior of the earth must somewhere at- 
tain to twice the average density or even higher. 
We know also, from laboratory experiment, extra- 
polated of course, that if the earth were entirely 
composed of the materials with which we are 
acquainted at the surface, that pressure alone 
could not reduce their bulk to a density of ten 
or more at the center. There is therefore im- 
mediate and tangible evidence that gravitational 
segregation began at an early stage and has prob- 
ably continued throughout the condensation and 
solidification processes. 

From the kind of information which seismolo- 
gists obtain concerning the manner of trans- 
mission of elastic waves through the earth we may 
also infer with a high degree of probability that 
the density of the material beneath our feet does 
not increase uniformly to a maximum at the 
center, but that the outer structure bases upon a 
central core about which little is known except 
its dimensions, but which is often assumed to be 
of nickel steel partly because this is one of the 
substances of widest distribution throughout the 
sarth and the meteorites which come to us from 
outside and partly because known properties of 
this material are of appropriate magnitude to 
serve as such a nucleus. 

Seismologists tell us further that this nucleus 
is probably surrounded by a number of concentric 
shells, about which also little is known except 
that elastic waves, both longitudinal and trans- 
verse, travel with quite different speeds in passing 
through them and that fairly sharp boundaries 
are certainly indicated by reflection and refrac- 
tion at the transition zones. Regarding the 
number of these shells and their thickness there 
is considerable difference of opinion among 
students of the subject in different countries. 
Three appear to be certainly indicated and most 


’ 
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Vesuvius in 1906 (photo by Perret), 
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probably four or five, of which the outermost one 
forming the surface layer appears to be relatively 
thin, perhaps no more than 15 or 20 miles in thick- 
ness. 

When first the fact became established that all 
of these shells transmit both longitudinal and 
transverse (shear) elastic vibrations it was con 
cluded that here was proof that the earth was 
solid throughout. Later, however, this conclusion 
was modified by the fact that silicate solutions 
of extreme viscosity, such as would be found at 
depth under the load of overlying materials, will 
also permit transverse waves to pass, so that in 
the depths of the earth whether we choose to as- 
sume that the materials composing it are to be 
called liquid or solid, is of hardly more than 
academic interest. Daly in his latest analysis 
of the make-up of the interior of the earth finds 
it necessary to postulate properties belonging both 
to liquids and solids in order to account for the 
discontinuities in the development of the observed 
surface relationships and the symmetry of elastic 
wave transmission. 

Certain it is that to the extent which we have 
been able to penetrate from the surface downward 
(about two miles) the temperature increases at a 
reasonably constant rate. If it is permissible to 
extrapolate this temperature gradient downward 
to any considerable distance, then we must pres 
ently arrive at a temperature when all known 
surface materials must be above their critical 
points and so of amorphous rather than crystal- 
line structure. This conclusion necessitates a 
different appraisal of the forces of segregation 
from that which is concerned with the appearance 
of a crystalline phase, but our information here is 
too inadequate to venture upon any very definite 
hypothesis. It may be of passing interest in this 
connection to note that earthquakes are certainly 
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recorded at the surface which have their origin 
from three to five hundred kilometers down, a 
region well within the zone where no crystalline 
phase would be With our present 
knowledge of the properties of liquids ot high 
viscosity it is extremely difficult to imagine sud- 


expected. 


den mechanical displacements in a continuous 
medium at this depth which could give rise to an 
earthquake at the surface of the solid and crystal 
lized crust. We must therefore conclude that our 
knowledge of conditions even at this relatively 
short distance below the surface is wholly in- 
adequate for more than the most speculative 
generalizations. 

Of such isolated and inadequate facts and re- 
lationships is our present knowledge of the deep 
interior of the earth made up. It concerns us at 
the moment much more to consider the surface 
materials and how they come to be segregated 
as we now find them. Of course it is obvious 
from what has been said above that these sur- 
face materials are, generally speaking, the lightest 
of which the earth is made up. Their density 
averages about 2.7 when compared with water. 
They consist almost entirely of oxides which may 
also have been oxides in the liquid phase at the 
time when they separated in their present rela- 
tions, for we are able very definitely to trace the 
steps through which some of the present surface 
compounds emerge out of groupings which must 
have existed in a prior stage of the condensation 
process. Indeed this effort to trace the formation 
process through which existing minerals and rocks 
come into being has formed the program of the 
Geophysical Laboratory for some thirty years, 
during which more than SOO papers have been 
published, and we have been by no means alone 
in this search. 

The fact that the chief constituents of the rocks, 
the individual and mixed oxides determined by 
this cooling and segregation process, are precisely 
those materials which form the basis of modern 
ceramic products and the human relations which 
depend upon them, is perhaps the point which 
lends practical utility to this kind of investi- 
gation at the present time. The further fact that 
the rocks in their original formation process came 
down through slow temperature changes to their 
present condition following laws now well known 
to us lends fundamental logic and confidence to 
any effort to carry them back over the same route 
to earlier stages for the purpose of bringing out 
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particular combinaticns of them which today are 
found industrially useful. To the extent that we 
know the steps out of which the surface oxides 
of the rocks emerged from the liquid phase, to 
that extent at least we can proceed with certainty 
to a regrouping of the same materials in order to 
bring out artificial ceramic products with new or 
desired properties. 

Perhaps I may illustrate most simply by saying 
that if we were intimately acquainted with the 
liquid phase from which given rocks formed, that 
phase could be very simply reproduced by taking 
the resulting rocks back over the same tempera 
ture route until the liquid phase was reached 
This would be sound logic and would 
If then this glass happened to have 


again. 
vield a glass. 
useful properties such as transparency and we 
could discover a process whereby the glass phase 
could be fixed at the temperatures of every-day 
life without losing this property, we should have 
attained to a useful ceramic product by merely re- 
versing a natural process which preceded it. This 
is not quite the actual history of the development 
of useful ceramic products because it was hardly 
possible in those earliest days of primitive ex- 
ploration to proceed with a background of well- 
ordered knowledge such as is today available; 
neither is it scientifically quite accurate because 
of the permanent loss out of the system of those 
volatile ingredients such as water which had 
an active share in determining the progress and 
character of the initial cooling process and crystal- 
lization, but it is nevertheless the logical point of 
departure ot ceramic studies. Experience then 
quickly teaches us to select those particular oxides 
or groups of them which when returned to the 
higher temperatures will vield a glass with de- 
sirable properties and then so to control the final 
cooling as to prevent the identical segregation 
which produced the rocks and to substitute an- 
other. Thus by merely controlling the cooling 
rate may we preserve for use at ordinary tempera- 
tures properties which characterized the liquid 
phase or some phase relation found at tempera- 
tures lower down and which, for the purposes of 
society, are useful. 

This logical procedure might be expressed in 
other terms as a melting process and an optimum 
upper temperature to restore homogeneity, fol- 
lowed by a controlled cooling process in the course 
of which certain desired properties may be fixed. 
The desired properties in the resulting glass are 


PRODUCTS ST 


Obsidian Cliff, Yellowstone Park (photo by 
Haynes). 


Fie. 2. 


sufficiently easy to define, but neither logical pro- 
cedure nor experience would avail us much but 
for a single and most fortunate property of one of 
the ingredients (silica) which is probably respon- 
sible for most of the usefulness which glass finds 
in the arts of today, namely, the ability to bring 
it back, in large or small masses, to ordinary 
temperatures without recrystallization, and witha 
degree of stability amounting to permanence. 
Hence it follows that silica is the chief ingredient 
of all of our useful glasses and the glasses stand 
in the forefront among the artificial ceramic 
products. Indeed this remarkable property of 
silica which permits us to perpetuate at ordinary 
temperatures those properties which in most other 
materials are characteristic of the liquid phase lies 
at the base of much of the ceramic industry. Not 
only does this property of silica, either alone or 
in a wide range of mixtures, yield a mechanically 
stable product remarkably resistant to the attack 
of water or of acids and alkalis, but it provides a 
long range of temperature within which its vis- 
cosity is such that it can be conveniently worked 
into forms suggested by its various industrial uses. 
Moreover this convenient temperature zone in 
such mixtures is nearly a thousand degrees below 
the melting points of the refractory individual 
ingredients, a fact of vital importance for which 
physical chemistry has supplied sound reasons. 
The same kind of analysis applied to brick or 
refractories brings out the same facts in some- 
what different relation. Here strength and re- 
sistance to mechanical impact is mainly sought, 
or, in the case of refractories, resistance to heat. 
Here the thesis that ‘All the world is a ceramic 
product” finds nearly literal interpretation. Rock 
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materials in the condition in which we find them 
require little more than appropriate bonding to 
serviceable forms to be adequately resistant either 
to mechanical or chemical attack and the bond- 
ing is supplied by glassy matrices such as we have 
considered above. Temperatures may fall some- 
thing short of those required to return the raw 
materials to the homogeneous liquid phase and 
merely represent a more convenient intermediate 
phase in the same process through which we 
sought to obtain glasses for industrial use. 

This is perhaps the simplest statement of the 
glass and refractory problem as history has 
handed it down to us. 

It was in the early sixties that Bunsen first 
developed the thought that glasses are merely 
solutions and are therefore subject to the same 
laws as other, more familiar solutions. A 
generation later in the eighties van’t Hoff made a 
convincing application of this generalization in 
his study of the Stassfurt salts. It is perhaps 
less well known that at that time a definite plan 
had taken form in van’t Hoff’s mind to carry 
this study to higher temperatures and silicate 
solutions, but he was unable then to find either 
moral or financial support for his plan. Even 
the precise measurement of such high tempera- 
tures was then an unrealized dream. As late 
as 1905 he still expressed regret that he had been 
unable to carry out this plan because of its obvious 
usefulness to the silicate industry, which then, as 
indeed is often the case now, was dominated by 
secret formulas and tricks of personal experience 
which followed no law and formed a part of no 
system of generalization, but which nevertheless 
had been found useful by individual workers. It 
is within my own recollection that the chief 
thought and purpose of the American glass sales- 
man was to convince his customers that the one 
glass made by his firm was better for all purposes 
than anything which his rivals in the trade could 
furnish. Today it is quite within the scope of a 
modern glassmaker to include in his trade list of 
available glasses several hundred different com- 
positions each with a different specified purpose 
and application, and what is said here of glasses 
applies with equal generality to ceramic bodies 
and glazes, enamels, and vitreous coatings 
generally. 

Here it is pertinent to remark that glass is by 
no means unknown in nature, although but little 
use has been made of it since the Indian first 


chipped his arrowhead from it. In the Yellow- 
stone Park there is a mass of glass exposed to view 
which is about nine miles long and four miles 
wide, in which no more than occasional traces of 
more stable crystalline forms are found. This 
mass is known as Obsidian Cliff and is probably 
a lava flow, exposed to a thickness of 250 feet 
and perhaps extending to depths considerably be- 
low the present surface of the surrounding terrane. 
These volcanic glasses are fairly common in many 
regions of the earth’s crust, although perhaps not 
often found in such large masses or in such acces- 
sible spots. Indeed the word “obsidian” applied 
to such glasses is common enough in geological 
literature (see Fig. 2). 

It is altogether conceivable that such natural 
glasses when uncontaminated with crystalline 
phases or foreign materials might find direct ap- 
plication to the industrial arts through the simple 
process of quarrying them in their present form, 
but this has not been their history. The Yellow- 
stone glass happens to be black because of a 
small percentage of iron in its composition and 
would not lend itself to those uses which require 
transparency as one of its attributes. It is, how- 
ever, interesting to note here that Doctor Hale, 
in his search for a mirror disk of 200- or 300- 
inch diameter for the great astronomical telescope 
at Pasadena, seriously considered cutting out an 
appropriate section from Obsidian Cliff for this 
purpose. More careful consideration, however, 
indicated that for so exacting a requirement the 
natural obsidian might be found to have limi- 
tations which would prove a serious hindrance to 
its application to such a purpose. The glass is a 
surface flow and therefore occurs in layers in 
which presumably a different gas content and 
somewhat different rates of cooling may have pre- 
vailed. At any rate between the layers there are 
traces of incipient crystallization sufficient to indi- 
cate that physical properties such as the ex- 
pansion coefficient, over a large surface of it, might 
not be uniform enough to insure homogeneous 
or symmetrical behavior under the exacting con- 
ditions required for an astronomical mirror. 
Considered also from the point of view of its merits 
as a glass, it is of rather high expansion for such a 
purpose and there might be difficulty in cutting 
a surface which would not be intersected by 
bubbles, sometimes of considerable size. 

It is also possible to discover liquid glass in 
nature. There are still a few places scattered 
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Fic. 35.—Luminous molten lava in Kilauea, photographed at night. 


over the crust of the earth where the solidifica 
tion process for one reason or another has not 
carried through to completion and boiling lakes 
of liquid lava, which differ in no fundamental 
respect from glass melted in a tank, are found in 
a number of reasonably accessible localities. Of 
these the one most familiar to us is the lava lake ot 
Kilauea on the Island of Hawaii (Fig. 3). The 
ramifications below ground of this great mass of 
molten silicates are not well known or easily in 
ferred. The total quantity of it is therefore un- 
known but it islarge. Single outpourings amount- 
ing in volume to a considerable fraction of a cubic 
mile are not unknown. There is another surface 
exposure of it at the summit of Mauna Loa on the 
same island which is in active eruption at the 
present moment, though because of its elevation 
(nearly 14,000 feet) it is difficult of access. The 
composition of these two vitreous masses is prac- 
tically identical, indicating a common origin, 
though not necessarily a present physical con- 
nection. The composition of this glass differs 


widely from that of the Obsidian Cliff in Yellow- 
stone Park. The latter is classified by geologists 
as a rhyolite characterized by 75% silica, 14% 
alumina, 1% lime, S% alkali (soda and _pot- 
ash), and a number of other ingredients in smaller 
proportions. The Hawaiian glass is basaltic in 
composition with percentages of its chief in- 
gredients about as follows: silica 49, alumina 17, 
lime 8, alkali 5, and iron oxides 19. 

On the Island of Lipari in the Mediterranean 
occurs a natural glass of a composition such as to 
suggest the modern low-expansion glasses in its 
high silica content and comparative freedom from 
those ingredients which tend to raise this magni- 
tude. Indeed this Lipari glass is in nearly 
universal industrial use at the present time ex- 
actly in the form in which it is mined, though per- 
haps this fact may not be so well known to 
students of the ceramic industry. Its content 
of silica is so high and its viscosity, while still 
molten, was so great in consequence of it, that it 
solidified at the surface in what we should de- 
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scribe as a silicate foam. It is better known to 
you under the name of pumice and these two 
mountains of pumice on the Island of Lipari sup- 
ply nearly all the world with this useful scouring 
material. 

We have already noted that the obsidian of 
Yellowstone Park is black or very dark red and not 
transparent except in very thin fragments. The 
volcanic glass on the Island of Hawaii on the 
other hand is quite transparent, somewhat cloudy 
perhaps, but in like thicknesses it often shows less 
color than a common beer bottle. The Liparite 
glass, as is well known to you, is pure white and 
if it were not for the fact that its viscosity and 
high gas content had determined its solidification 
in the form of a silicate foam it might very well 
have a high transparency, low expansion co- 
efficient, and other desirable qualities. 

Our present knowledge of the behavior of 
silicate solutions in the laboratory permits us to 
make for ourselves a reasonably clear picture of 
the cooling processes in such masses as these. 
The Yellowstone obsidian must have emerged at 
a fairly low temperature where its own viscosity 
and cooling rate were such as to prevent its 
crystallization. Its gas content compared with 
the other natural glasses mentioned must also 
have been relatively small, otherwise the stirring 
produced during the escape of the gas would 
doubtless have facilitated crystallization in local 
areas. The Hawaiian glass is of high gas con- 
tent and low viscosity and its cooled product is 
crystalline, except in thin surface coverings where 
quick cooling permitted the vitreous condition 
to become fixed. The Liparite glass by contrast 
gas content as well. Its present fine, cellular 
structure indicates that this gas was uniformly 
in solution throughout the mass and therefore 
swelled the mixture to mountain form as soon as 
the pressure was removed. The quick cooling 
consequent upon the more or less rapid expansion 
here effectually prevented crystallization, al- 
though its high silica content may well have 
operated in the same sense. 

There are other ceramic products, both natural 
and artificial, itself to 
logical analysis in the light of our modern knowl- 
edge of the behavior of silicate solutions and the 
complete accord between the laws governing the 
behavior of these solutions at high temperatures 
and other solutions better known to us because of 


whose behavior lends 


their greater accessibility. For example, one of 
the early problems of the Geophysical Laboratory 
was to endeavor to determine the precise in- 
gredients and the manner of formation of Port- 
land cement clinker. Hydraulic slow-setting 
cements had been known and utilized since early 
Roman times, though their earliest origin is not 
well known and the terms in which they are de- 
scribed have somewhat beclouded the details. 
It is a matter of simple chemical analysis to show 
that the chemical content of these early products 
differs in no essential respect from that of better 
known natural rocks. It is also true that arti- 
ficial cements of this general character were in 
common use long before the Geophysical Labo- 
ratory came into the picture, but it was not known 
precisely what the combining ingredients were, 
or what the precise phase relation was which 
gave us such a robust crystalline product. Ap- 
plication of the theory of solutions to the three 
oxides, lime, silica, and alumina, did not prove 
to be a simple task because of the extremely high 
temperatures which it was necessary to reach in 
order that their phase relations in solution might 
be properly elucidated. Nevertheless these tem- 
peratures eventually proved to be accessible, 
measurable, and with the help of various in- 
genious devices born of experience, determined 
numerous phases in the formation process which 
were fixed by quenching and examined in detail 
under the microscope. Eventually the accumu- 
lated experience proved adequate to the task and 
a phase diagram for these three ingredients in all 
the useful percentage relations was set down so 
that the precise effect of even a very small change 
in composition would yield a predicted result. 
This diagram is now thoroughly familar to all of 
you and has found wide and continuous applica- 
tion through the Bureau of Standards and the 
special laboratories maintained by the cement 
industry. The earliest Roman “‘clinker’’ was 
probably of volcanic origin, perhaps laid down in 
widely distributed sheets of volcanic ash. Its 
chemical composition was determined by its 
source and the product, when treated with water, 
merely happened to be sound building material. 
Today, with our present knowledge, we may pre- 
scribe the appropriate ingredients to accomplish 
specific purposes just as with the glasses, and the 
results can be predicted with the same certainty, 
though the rate of reaction among the ingredients 
of the clinker is here so rapid as to be of a different 
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order of magnitude from that of the glasses. In 
consequence of this we approach equilibrium con- 
ditions at all stages of the development of a 
clinker while in the case of glasses we do not deal 
with complete equilibrium conditions but rather 
with suspended states where, notwithstanding 
this, considerable stability in the product is still 
possible. 

John Masefield has somewhere said that an ex- 
pert is always dull for he knows only his job and 
nothing of its philosophy. The time has been 
in the ceramic world when there seemed to be 
little philosophy, when secret formulas and private 
sources of supplies of raw material were the rule, 
without thought of advancement of the art or 
public demand. A man learned what his father 
knew and practiced his art at his own hearthstone. 
On the continent it used to be said that a glass- 
maker wrote his formula on the inside of his shirt 
because that was the only other thing which he 
never changed. Perhaps that was one of the 
reasons why American glassmakers were never 
much interested to imitate the European products. 
In our climate they preferred to wear no shirts. 
Be that as.it may, the Europeans were perhaps 
the first to recognize and to set about the cor- 
rection of this situation. The efforts of Schott 
and of Marquardt, of Bunsen and van't Hoff are 
well within the memory of all of us, which is per- 
haps but another way of saying that one of the 
very oldest industries in the world did not arrive 
at a philosophy of its own until our own genera- 
tion. It is to the everlasting credit of Edward 
Orton, Jr., whose name we commemorate this 
evening, that the beginnings of this philosophy 
found a foothold on American soil, nor is there to 
be found in American science a more devoted 
group than the students and associates who have 
followed him in the effort to substitute a philoso- 
phy for a mere job. 

I shall use two illustrations of the difference in 
spirit between these two points of view, the old 
and the new. The first was an accomplishment 
of the Geophysical Laboratory, which was at one 
time accounted the least in practical usefulness of 
all the activities founded by Mr. Carnegie. The 
second is an American glassmaking group, whose 
representative, Doctor Hostetter, has presided 
over the deliberations of the present Meeting 
as its President. 

On many previous occasions I have told in 
public the story of the wife of the distinguished 
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Making optical glass on a large scale. 
stirring machines in operation at Pittsburgh Plate Glass 
Co., Charleroi, Pa., 1918. 


senator who could see no reason for trying to 
find out how rocks were formed so long as they 
could be purchased more cheaply than they could 
Notwithstanding this reputation for 
our 


be made. 
the rather highly academic character of 
studies, I have never failed to shout from the house- 
tops the fact that of all the departments of activity 
of the Carnegie Institution of Washington the 
first to be called into war service in 1917 was the 
Optical glass had never 
That it 
was indispensable to so many branches of the 


Geophysical Laboratory. 
been made in quantity in this country. 


war service and could no longer be imported was 
one of the most disheartening conditions con- 
The 
story of the organized effort which was made 


fronting us after our entry. into the war. 


and of its early and complete success is now a 
matter of record in our military archives and need 
not be referred to here. The point which I wish 
to bring out now and to commend to your serious 
consideration is what may be called the philosophy 
of the task. At that time (in 1917) optical glass- 
making was still in the stage of the mysterious 
formula and the workman’s skill. 
Such skill when transmitted from father to son 


individual 


through many generations became a superstition 
which might not be transgressed without peril 
and potential failure. 

this in our experience may 
When the 
physical Laboratory was directed to make the 


An instance of 
properly be mentioned here. Geo- 
attempt to produce optical glass it found prac- 
tically all doors closed by this atmosphere of 
superstition. None but a trained optical glass- 
maker could make optical glass, so it was said, 
and these were to be found only in Europe. 
Earnest appeals to liaison officers to bring them 
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Fic. 5.—120-inch disk completed. 


trom abroad were entirely without result; they 
were all busy at home. No other course was open 
to us but to pursue the usual research methods 
and to discover what we could about this mysteri- 
ous and altogether indispensable product. When 
called upon to make a crown glass of certain 
optical constants in the early days of the war we 
first analyzed an existing glass, one of the scanty 
remainders in the War Department's imported 
store. Not knowing what losses occurred dur- 
ing the melting and refining operations we made 
up three glasses, one exactly according to the 
formula provided by the analysis, the other two 
estimated to vary from this by 2 or 3% up and 
down from the specified government requirement. 
When these three glasses were made and their 
optical constants plotted, as might have been ex- 
pected, no one of the three corresponded to the 
glass required, but the curve joining the three 
did contain the exact constants which we were 
required to provide. Thereafter it was a mere 
matter of routine to write the formula for the 
required glass by interpolation and to make it 
in the quantities needed. 

This operation might perhaps be called the sub- 


Dr 


DAY 


G. V. McCauley inspecting the disk. 


stitution of a philosophy for experience. To il- 
lustrate its practical value, however, I may per- 
haps say to you that a certain well-known 
European glassmaker once showed me a tray con- 
taining 200 samples representing 200 separate 
efforts to obtain a somewhat similar glass in the 
days when experience alone, without an under- 
the governing in- 


lying philosophy, provided 


spiration. We accomplished the same result in 
three trials, as I have indicated to you. 

Another chapter in the same war history may 
be reported out of the experience of Dr. Morey of 
The pressure from 
insistent. 


the Geophysical Laboratory. 
the War Industries Board 
There was clamor for production and still more 
production. Nevertheless tradition had it that 
a pot of optical glass could not be developed in 
less than a minimum of 48 hours and frequently 
60 to 72 hours; furthermore, stirring for homo- 
geneity might never be undertaken until melting 
philosophy saw no 


was very 


was complete. Morey’s 
reason why stirring in a glass melt should not 
operate as in any other solution and homogeneity 
would result the quicker if the stirring were 


practically continuous. Accordingly he pro- 
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ceeded upon this program and produced glasses 
of the highest quality in a 24-hour melting period 
(Fig. 4). | 

These accomplishments are incidents of the war 
story, but they are also of the highest importance 
in leading us out of the superstitious age of 
secret formulas and traditional procedure. Al- 
though but a few years have elapsed since the 
war and the events narrated 
foretaste of the splendid record of progress which 
has since been made in the glass industry, the 
death knell of the mysterious individual formula 
and the secret process has definitely been sounded. 
Any good student of the modern school can make 
almost any glass desired, unless entirely new 
properties are sought, in two or three trials and 
can forecast its properties with high precision. 
The physical chemistry of silicate solutions has 
provided the key to all of these relations with the 
utmost generality. 

If I have confined myself hitherto to land- 
marks of venerable respectability my second il- 


above are but a 


Fic. 6.—Ceramic mold for 200-inch disk in casting 
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position; ‘‘beehive furnace’”’ rolled back. 


lustration will describe to you the very latest, 
still incomplete, development of the glassmaker’s 
art. It concerns the effort to make an astronomi- 
cal mirror of 200-inch diameter for Doctor Hale 
and the California Institute of Technology. The 
‘“‘wise’’ man who is primarily solicitous for his 
own reputation reports only successful accom- 
plishments and so is careful not to reveal details 
until the established result can be brought out 
to support them. Therefore I may say at once 
that the discussion of this particular problem at 
this time must remain incomplete because of the 
absence of the indispensable monument which 
should support it. The 200-inch disk has not yet 
been poured but the underlying philosophy of it 
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Exterior view of annealing furnace used for 
the 120-inch and 200-inch disks. 
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has as much interest and value as though I were 
able to present its details on the screen. 

The great problem of the astronomer today is 
to be able to gather into his field of vision much 
more light than has hitherto been possible. The 
outer limits of space are now being explored as 
never before and the limitations which the ex- 
ploration has encountered appear to be due mainly 
to insufficient light-gathering power in the great 
telescopes. Dr. Hale has himself written a little 
book to point out some of the possibilities of the 
extension of our knowledge if only the power of 
our instruments could be extended in the sense 
indicated. It will therefore not be necessary for 
me to lay before you in detail the astronomer’s 
longings for greater range and power except by 
way of indicating the motive of the effort to pro- 
vide a telescope which will increase the amount 
of light which we can bring into our field of vision, 
not by 10 or 20%, which in most lines of research 
is accounted an accomplishment, but four times 
as much as the largest existing telescope can pro- 
vide. This largest telescope is the 100-inch re- 
flector of the Mount Wilson Observatory and 
through its agency most of the great astronomical 
discussions of today have sought their funda- 
mental data. Dr. Hale and his associates are 
among the great pioneers in this research pro- 
gram. The Rockefeller Foundation has endorsed 
it with its resources. President Houghton of 
Corning Glass Works and his Laboratory staff 
have had the courage to say that they believe 
a 17-foot mirror disk for this purpose is possible 
and have agreed to undertake the task of making 
it. To enter upon this pioneer adventure it has 
been necessary to assume that a glass of lower 
expansion coefficient than any heretofore used for 
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—Transferring ladle of molten glass from melting 
furnace to mold. 


large astronomical disks is possible, that it can 
be annealed so as to be as free from strain as a 
30-inch disk, that it shall possess such chemical 
stability that it can be coated with a metal sur- 
face and recoated at will without losing its perfect 
figure, that its physical properties both thermal 
and optical, will be entirely symmetrical with 
respect to its center of figure, and that it can be so 
built that it can be supported in the telescope at 
a number of points sufficient to prevent it from 
sagging under its own weight in any position to 
which it may be turned. It is sufficient to say 
of this last requirement that its optical perfection 
must be measured in terms of the wave-length of 
light and that any approximation below this will 
result in imperfect images and failure. These 
requirements are the measure of the courage of the 
group of scientists which has undertaken this 
problem. 

The particular significance of 
ment of maintaining the integrity of figure of the 
disk regardless of temperature changes or of the 
position in which the disk is held will best be 
seen from the radical character of the very first 
This step 


this require- 


step in preparing for a 200-inch disk. 
was to substitute for the solid block or bis- 
cuit of approximately 40 tons weight a ribbed 
structure or grid of equal rigidity and approxi 
mately one-half the weight. Such a plan, so far 
as I know, is entirely novel and of course adds 
enormously to the technical difficulty of the 
problem. Nevertheless, if our philosophy de- 
clares it to be indispensable in our appraisal of the 
problem it will but waste time if we allow con- 
ventional experience, tradition, or superstition to 
interfere with it. 

To the extent that experience is necessary to 
point out the influence of details upon this solu- 


tion of the problem it was therefore determined 
to build such ribbed structures of several sizes 
leading up to the 200-inch disk. In pursuit of 
this plan a 30-inch disk was cast more than a 
year ago and its behavior compared with the 
solid disk of like composition and dimensions at 
the Astrophysical Observatory for differences of 
Suffice it to say that up 
Follow- 


behavior while in use. 
to the present none has been found. 
ing this a 60-inch disk of similar structure was 
cast and then a 120-inch disk. This latter has 
but recently come out of the annealing furnace 
and is of course still unfigured, but it appears to 
be entirely successful and at the moment enjoys 
the distinction of being the largest disk in exis- 
tence to be cast in one piece. It is entirely sym- 
metrical in structure, as may be seen from Fig. 5, 
and so far as a preliminary examination of it has 
provided a measure of its limitations it is as free 
from residual strain as the small 30-inch ribbed 
structure which has already been tested, and this 
in spite of the fact that its over-all thickness is 
17 inches as compared with 4 inches for the first 
ribbed disk. 

The mold for the 200-inch disk is ready (Fig. 6), 
the great annealing furnace, which, in appearance, 
suggests one of the great tanks in our oil-produc- 
ing centers, is also prepared with complete heat- 
ing equipment and electrical control such that no 
point of the disk during the cooling operation shall 
differ more than a degree or two from any other 
point, and the temperature gradient through the 
annealing zone shall be defined within a fraction 
of a degree each day (Fig 7). Pouring will be un- 
dertaken as soon as the glass is in just the right con- 
Twenty tons will be required to fill the 
tons will be lost in the 


dition. 


mold and about ten 


-Pouring glass into a reflector disk mold main- 
tained at high temperature by gas fire in the ‘“‘beehive”’ 
furnace 
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process. Fifty tons or more of homogeneous glass 
must therefore be ready in order to guarantee 
the integrity of the pouring operation, during 
which the complicated ceramic mold will be main- 
tained at a high temperature. About ten months 
will be required tor the cooling process in order 
to insure freedom from strain (Figs. 8 and 9). 
The development of all of these indispensable 
requirements to possible success has been in the 
hands of Dr. George V. McCauley, a member of 
the research staff of Corning Glass Works and of 
the Glass Division of the American Ceramic 
Society, and it is a monumental tribute to the 
thoroughness of his study of the entire problem 
that among his associates of the Corning Labo- 
ratories, the astronomers, and others who have col- 
laborated with him, there is today no doubt what- 
ever of his ultimate success. Among all the pre- 
liminary efforts which have been made by way 
of leading up to the great 17-foot mirror there 


has been no failure. The glass used has a most 
extraordinary chemical stability and a linear 
expansion coefficient in arbitrary numbers of 26 
as compared with 32 for the glass commonly sold 
under the Pyrex brand trade mark and 100 for the 
present 100-inch mirror which is in use on Mount 
Wilson. I entertain the utmost confidence that 
at the next Annual Meeting of the American 
Ceramic Society Doctor McCauley will himself 
announce to you the successful manufacture of a 
200-inch disk for an mirror of a 
light-gathering power four times greater than any 


astronomical 


in the world today. 


“There are more things in heaven and earth, 
Horatio, 
Than are dreamt of in our philosophy.’ 


Epitror'’s Note: The glass melt for the 200-inch disk 
was successfully poured on Sunday, March 25, 1934. 


AN ANCIENT ART BECOMES A MODERN INDUSTRY* 


By ROBERT A. WEAVER 


In this discussion the history of the art of 
enameling and its gradual development into a 
great industry is traced. The manner in which 
art and beauty have helped us prosper is pointed 
out and, further, it is shown how this prosperity 
may be unlimited if more and more consideration 
is given to the beauty of our products. 

The new Union Terminal, at Cincinnati, Ohio, 
is an example of the possibilities of a real combina- 
tion of art and utility. This building is magnifi- 
cent in its beauty, color, and design. 
entering or leaving the city must have a certain 
moment of exaltation at the sight of this beautiful 


Every one 


structure. 

Its noble designs and gorgeous colors would 
have been imperishable if used on some of the 
products produced by our industry. We have 
only to compare this great structure with ex- 
amples of older station buildings, to realize what a 
tremendous change would come over the world 
and into our lives if such beautiful colors were sub- 
stituted in all types of architecture in place of the 

* Presented at the Annual Meeting, AMERICAN CERAMIC 
Society, Cincinnati, Ohio, February, 1934 (General 
Session, Ceramic Design Program). Received February 
13, 1934. 


uninteresting, drab, and ugly buildings we have 
been used to for so long. 

A logical development of this subject would 
start with the history of the industry as an art. 
Now, as a matter of fact, the industry did start as 
an art, but its origin is so clouded in antiquity 
that it is almost impossible to be very definite re- 
garding it. 

The industry as a whole is being considered, and 
it will be assumed that the arts of making glass, 
brick, pottery, and enamel developed very much 
together. 

It is unfortunate that we have no definite story 
of our early history. In Lamb’s Essays is told 
the old story of the origin of the roasting of pork. 
A modest Chinese home burned and the family pig 
could not escape; the resulting appetizing odor 
indicated that a new culinary dish had been born. 
Glass, too, was accidentally discovered when a 
hot fire built in the sand produced a glassy sub- 
stance. 

Perhaps we can go one step further and find 
another Chinese home burning. In the charred 
Oriental finds his 


remains some inquisitive 


beautiful glassware has melted and deposited a fine 
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glaze upon brick, a piece of pottery, or perhaps a 
metal vessel. This may be the way the art 
started. 

In considering the history, we can assume that 
many of the industrial Divisions of the Society 
developed side by side. The history of one of the 
Divisions, that of porcelain enameling, will be em- 
phasized in this paper. 

The material which 
“porcelain enamel” or ‘“‘vitreous enamel’’ to dis- 
tinguish it from the organic finishes often called 
“enamels” (as bicycle enamel) was not mentioned 
in literature, as far as the writer has been able to 
discover, until about the ninth century. In the 
life of Leo the Fourth is found a reference to the 
word smaltum, a Latin word which comes down 
directly to our own use of the word “‘smelt.”’ In 
this case it describes a hard vitreous compound 
which was fused upon the surface of metallic ob- 


is called ‘‘enamel,’’ or 


jects. 

The word enamel 
ématlle, and is rather loosely defined as an ‘opaque 
glass, the shade of which can be varied at will.’’ 

The enamel, being a vitreous compound, can not 
be more antique than the discovery of glass. 
Josephus claims this discovery for the Israelites. 
There is much indisputable evidence, however, 
that enameling was being done many centuries 
before the birth of Christ. 


comes from the French 


Six vases in various stages of completion showing 


Fic. | 
process of cloisonné decoration. 
The actual art of enameling is probably of 


Western Asian origin; gold ornaments and 
enameled jewelry, made in ancient Egypt and 
Assyria long before the birth of Christ, can be 
seen at the British Museum or at the Louvre. 
In a discussion with a Chinese antique dealer, the 
writer learned that at least 500 years ago there 
was a flourishing industry in China built on the 
imitation of antique enameled pieces. Imagine 


having a business of imitating antiques 500 years 
ago! You can understand the difficulty and con- 
fusion at this time in trying to trace original his- 
tories. 

The Chinese early adopted the art and became 
masters of the intricacies of cloisonné. From 
China enameling undoubtedly travelled to Egypt 
and Greece, then on to Rome and from Rome to 
Great Britain. 

The original work was done by artists, crafts- 
men of the highest order, and most of the objects 
The fine museums of 
To the 


were religious in character. 
Europe are filled with glorious examples. 
writer, the most interesting hall in the Louvre is 
the throne room of Louis the Fourteenth, now 
filled with beautiful pieces of antique enamels 

One of the finest pieces on display in this hall is 
the shield of Charles the Ninth. This is done on 
gold and the coloring is exquisite. It is about two 
feet high; the colors are red, sea blue, bright green, 
and flesh. A battle at sea is pictured, the colors 
as fine as any today. It must have been done 
by a master. In a nearby case is a lovely bowl 
which is thought to have been done by Cellini. 
In this same display are many items of various 
periods, dating from the fifth century on. 

In the British Museum, one of the most dis- 
tinguished examples is a Celtic shield which was 
found in the Thames, and which is still beautiful 
after 2000 vears’ subjection to the ravages of this 
brackish river. 

The history of enameling is naturally inti- 
mately bound up with the various types of enamel- 
ing with which we are familiar. 

Roughly speaking, there are six types of enamel- 
ing: cloisonné, champlevé, basse-taille, plique 
a jour, painters’ enamel, and miniature, which 
might more properly be called industrial enamel. 

Almost every one is familiar with cloisonné, 
which has become a mass production proposition 
with the Japanese and Chinese. In the hands 
of an artist, however, this type of enameling 
creates a most beautiful effect. The design is 
formed by soldering thin partitions, called cloi- 
sons, upon a metallic background or base. After- 
ward, the compartments thus formed are filled 
with enamels of various colors. In effect, the 
colors are separated by a delicate filigree of gold 
or copper. In the Metropolitan Museum there 
is a small case showing six vases in the various 
stages of being enameled in this manner. In the 
author's collection is a similar assortment (see 
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Fig. 1). 
Next is the base with cloisons attached. 
three succeeding examples different steps in ap- 
plying the enamel are shown, and the last piece 
shows the vase after final polishing has produced 
the effect desired. 

Any one studying the successive steps neces- 


The first example shows the metal base 
In the 


sary in cloisonné enameling would certainly have a 
great appreciation of the difficulties encountered 
in producing some of the beautiful pieces dis- 
played in our museums. 

The next school of enameling, the 
champlevé, produced a method which eliminated 
many of the difficulties encountered in cloisonné 
work. They simply took copper plates and 
hollowed out cavities for receiving the enamels, 
the raised parts remaining indicating the design. 
This simpler and economical method 
flourished at the same time in the Rhenish region 


called 


more 


and at Limoges. 

Limoges, at that time, began to take its place 
as the most important city in the history of 
enameling. Previous to this, work had been 
largely in the hands of the monks. Beginning 
about the 13th Century the monastic workshops 
were supplemented by civil workers, and from 
that time on the cathedrals of all Europe, from 
Seville to Stockholm, were decorated and en- 
riched by enamels from Limoges. A mass pro- 
duction of art objects resulted, with the inevi- 
table consequence of a loss of artistic values. 

In Italy, during the 14th and 15th Centuries, 
the third type of enameling was developed, which 
is called the basse-taille, or translucent school. 
Here the artist first carved his subject in low relief. 
The carving, usually in silver, was then covered 
with translucent enamel which, after fusing, was 
level with the uncarved part. 

The next development, though relatively un- 
important as far as number of pieces produced, 
was the plique a jour, which was a combination of 
cloisonné and translucent. Although unimpor- 
tant numerically, this school has produced some 
of the most beautiful of all enameled pieces. In 
the writer’s collection is a spoon which is an ex- 
cellent example of this work (Fig. 2). The divi- 
sions are made with small metal strips, but there 
is no metal base; only enamel divided by metal 
strips. When this is held to the light, an effect of 
cathedral glass is obtained. 

The next development in enameling was really 
the beginning of enameling as it is known today. 


It was developed to a large extent in Limoges 
and flourished at the end of the 15th Century. 
At this point are found dated pieces with an au- 
thentic history. This school of ‘“‘enamel painters’’ 
used, as a general rule, a coat of enamel and a firing 
to correspond with each color; the outlines were 
made with an etching needle, the artist scraping 
delicately the bright upper coat until the darker 
background appeared. 

Soon after this, inspired perhaps by the French 
miniatures and by German engravings, they 
simply applied a dark ground coat which was 
covered with a white opaque enamel, and addi- 
tional colors were applied by brush. 


Fic. 2.—Spoon showing process of plique a jour. At 


Snuff box with calendar applied by transfer 
(From the R. A. Weaver collection.) 


the right: 
method. 


One piece made by this school is signed and 
dated 1503. Some of beautiful ex- 
amples of art enameling have come down to us 
In many cases the 


our most 
from the ‘“‘enamel painters.’’ 
colors are dazzling, especially the blues, and gold 
is generously used. 

The glory of enameling as an artistic medium, 
and the glory of Limoges, reached the highest 
point during the life of Leonard Limosin, prob- 
ably the greatest enameler of all times. None 
of the other Limoges artists attained his glory. 
He was born in 1505, came to Paris in 1545, where 
he worked for Francis the First with the title of 
His immense output in- 
with 


Enameler to the King. 


cludes all sorts of objects ornamented 


mythological scenes after the Italian manner. 


The most valuable enamels in the world are his 
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Fic. 3.—Part cf the R. A. Weaver collection of antique porcelain enamels. 
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twelve apostles, faithfully guarded in a little church 
His reputation was mainly as- 
Of these there 


in Chartres. 
sured, however, by his portraits. 
are 130, among them the sovereigns, Francis the 
First, Henry the Second, and Charles the Ninth. 
The decadence of the art of Limoges began about 
1580 and was quite swift. In the 17th Century 
the family of Laudin did some notable work, and 
in the author's collection is a piece signed by one 
of the Laudins who was a Jesuit priest at Limoges 


2). Incidentally, at a recent sale of art 


(see Fig. 2). 
objects from the Ryan estate in New York, a 
number of the Limoges pieces were bought at 
fantastic prices running into thousands of dol- 


lars. In one of the galleries in New York there 
is a trav, perhaps eighteen by fourteen inches, 


decorated in fifteen or twenty colors. The de- 


pression price on this particular piece of Limoges 
enamel was $22,000. 


The transition from art to commerce came 


rapidly, and the next school of enameling, called 
“miniature,” was perhaps improperly named 
that. It was simply the enameling of small pieces 


by painting and was developed to its highest 


point about 1750 in Battersea, a suburb of 
London. They concentrated on snuff boxes, 
patch boxes, and novelties of various, sorts. 


A snuff box owned by the author has a calendar 
apparently applied to it by the transfer method; 
the date is 1759 (Fig. 2). 

One of the authorities stated that Battersea 
work started to depreciate in excellence when a 
printed design in place of hand work was adopted, 
and in a short time the industry practically ceased 
to exist. He went on to say that it was no great 
pity, for the noble art had by that time been 
completely degraded, in his opinion, and there 
remained only one more depth to which it could 
sink, and this it reached when the mode of apply- 
ing enamel to iron was discovered and the walls 
of railway stations were covered with detestable 
enameled advertisements. 

Perhaps this will indicate that the art reached 
its lowest point at that time and commercial 
interests began to dominate, for successively, 
thereafter, methods of applying this imperishable 
and beautiful material were found so that common 
household articles, such as enameled baths, 
kitchen utensils, and so forth, soon came on the 
market. 

We find the art developing more and more into 
industry as it was discovered that the material 


had great utilitarian value, that refrigerators 
could be lined and stoves could be finished, elimi- 
nating household work and improving the dur- 
ability of those articles. But it is in the field of 


architecture that friends predict its greatest 
future. 

Gradually the possibilities of additional use of 
color in architecture has brought more and more 
attention to ceramic products. Here an oppor- 
tunity is offered of combining beauty, color, and 
utility on a large scale. In London, some years 
ago, the author inspected a new building, whose 
exterior of black granite had a frieze of beautiful 
enameled decorations, extending around the en- 
tire top of the building. This was champleve 
enamel on cast bronze, using very bright colors. 

Our architectural journals have given con- 
siderable publicity to the porcelain enameled 
metal plaques recently executed for Radio City. 
ornaments of circular 
Each of the 


These are huge mural 
design, eighteen feet in diameter. 
plaques is placed sixty feet above the sidewalk, 
motif which 


They 


forming a complete decorative 
artistically relieves the dead-wall expanse. 
were made from sheet metal which was beaten 
and molded by hand before being covered with a 
richly beautifying and protective coat of enamel. 

In the offices of the Ferro Enamel Corporation 
an experiment with the use of artistic enameled 
pieces as decorative material has been carried out. 
Mr. Winter, a promising young American artist, 
schooled in enameling in Vienna, has produced 
results which it is believed will lead to a great 
extension of this idea in architectural ornamenta- 
tion. 

Certainly there is a field for a similar artistic 
product for use in schools, restaurants, public 
buildings, theatre lobbies, and apartments. 
Stuart Chase, in his excellent book on Mexico, 
states that the homes of the well-to-do in our 
are in with those in 
Mexico. They are worse outside and better in- 
side. In Mexico the eye follows the just propor- 
tions, the clean lines, and the blended colors and 


country violent contrast 


is at peace. 

The great field of domestic housing today 
occupies a prominent place in all newspapers and 
It has been suggested that the gov- 
thousands of 


magazines. 
ernment might aid in building 
homes. The curse of any general production 
method of building homes seems to be in the 


possibility of entirely too much uniformity in 


100 
appearance. This objection might be eliminated 
by using ceramic materials for exteriors and 
varying the color combinations in such a way that 
it would eliminate monotony. 

Few people know the amount of research and 
development work being done in this field. At 
the Century of Progress, held last summer in 
Chicago, the exhibition of new types of houses 
proved to be one of the great attractions. A 
number of the homes were entirely finished in 
some product from the ceramic industry. 

The Ferro Enamel Corporation sponsored the 
building of one home and has coéperated in the 
building of another, both of which were finished with 
enamel. It is reassuring to know that no serious 
mechanical or practical objection has been found 
with these homes, and that many people have been 
greatly interested in the beautiful effects that are 
achieved by the proper use of permanent colors. 
The house on display at the Century of Progress 
was visited by over one million people and will 
be on exhibition during the present year. 

It is the author’s opinion, after being quite 
close to this interesting development program, 
that the house of the future will be a combina- 
tion, as far as the exterior is concerned, of brick, 
glazed tile, and enamel on metal. 

The whole subject of a new change in our eco- 
nomic structure which may decentralize some of 
our industries and move them into smaller 
towns is most fascinating. If this change comes 
about, it should be the aim of all those in the 
American Ceramic Society to see to it that the 
fine qualities and products of this industry are 
kept constantly before the architects and the 
builders. 

The ceramist has color to offer and today color 
is everything. He has permanency of color, 
low maintenance cost, and fireproof materials. 
All of these qualities appeal to the home builder 
and owner. 

With the vision created by the possibilities 
for the ceramic industry in an enormous domestic 
building program, it is possible to forget enamel 
as an art material alone and to think of it instead 
as an artistic material that can be used in large 
quantities in many different industries. 

It is obvious that the complete possibilities in 
the use of color can not be achieved until some 
inexpensive method of reproducing designs in 
colors and in quantities at reasonable prices has 
been perfected. 
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There has been a great interest in recent years 
in the so-called screen process which is an in- 
expensive method of applying vitreous colors 
through screens, rather than by spraying or brush 
application. Recent developments indicate that 
various industries in the enamel group will soon 
have this method in large-scale operation. It 
has been used on glass for years. 

For the most part the groups in the ceramic 
industry are composed of craftsmen with artistic, 
rather than industrial, tendencies. Their per- 
spective is spoiled by a close association with the 
materials in their shops, and because of this we 
lose sight of the possibilities of combining great 
art with modern industrial products. 

Ceramists should look to the new profession of 
industrial designing which is described in such an 
interesting fashion in the February, 1934, issue of 
Fortune. It is said that when Dr. Sprague left 
Washington, he mentioned that the failure of 
industry to open up additional demands for 
industrial products was, in his judgment, the 
chief cause of the persistence of the depression. 

Many of the older industries, such as textile, 
pottery, and furniture have always had the 
problem of “appearance.” They have had de- 
signers on their regular payroll; the studio is a 
part of their plant. 

In 1927 came the historic conversion of Henry 
Ford, who had previously dedicated his organiza- 
tion to the sale of transportation alone, but who 
at that time redesigned his car and acknowledged 
appearance as a sales factor. The depression has 
given the industrial designer his opportunity. 
Fortune states that pep meetings have petered 
out as producers of sales volume and the product 
has to be made to sell itself. 

This article also mentions that famous designers 
have been called in to beautify washing ma- 
chines, gas ranges, refrigerators, cooking utensils, 
kitchen sinks, and bathtubs. The ceramic indus- 
try may soon be another example of the revolu- 
tion from old designs and old selling methods to 
new shapes, colors, and beauty. 

In the so-called art industries, Fortune classifies 
pottery, tile, glassware, and enamel, but in the 
formerly artless industries they place refrigera- 
tors, scales, stoves, ranges, washing machines, 
and many industries that should rely on a branch 
of ceramics for their beauty. With new and at- 
tractive designs electric range sales of Westing- 


house increased 600%; sales for Toledo Scales 
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Fic. 4.—Part of the R. A. Weaver collection of antique porcelain enamels. 


increased 900%, and American Gas Machine's 
oil heater sales went up 400%. 

The American Ceramic Society, therefore, has 
an opportunity to blend together the three ele- 
ments of beauty, industry, and design. Ceramists 
can take the materials whose histories have here 
been reviewed, and the business methods, pro- 
duction, and speed for which our country is 


famous, and add to them the results of this new 
science and art of design. In this way we can 
create homes of such beauty and color that we 
shall keep our plants and workers busy producing 
those beautiful materials that in previous cen- 
turies could only be enjoyed by the very few. 


FERRO ENAMEL CORPORATION 
CLEVELAND, OHIO 
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FINAL ARRANGEMENTS FOR ASHEVILLE MEETING, APRIL 26 TO 28 


There is only a short time left in which to plan to attend 
the Joint Meeting of the Electrochemical Society and the 
American Ceramic Society in Asheville, N. C., April 26, 27, 
and 28, 1934. 

This is the Summer Meeting of the Society. In addition 
to an excellent program of papers on refractories prepared 
by leaders in the industry, there is the added advantage of 
meeting members of another technical group, the Electro- 
chemical Society. 

Headquarters for the meetings are in the Grove Park Inn 
where reservations may be made at the special rate of 
$7.00 per day per person, American plan. 
should be made directly with the Manager of the Grove 
Park Inn. 


Reservations 


PROGRAM IN DETAIL 


Th 9:00 A.M. Symposium on Dielectrics, Charles 

ursday, P. Smyth, Princet University, Chairman 

April 26 rs myth, rinceton University, airman 

The papers will later be published in the 

Transactions of the Electrochemical Society. 

12:00 Noon. Informal Luncheon in charge of the Ameri- 
can Ceramic Society. Discussion of ‘‘Electric 
Firing of Ceramic Ware.” 

1:00 p.m. Plant trip to the Champion Fibre Co. at Can- 
ton, N. C., to which members of both Societies are 
cordially invited. 

6:45 p.m. Dinner in charge of both Societies at which 
H. A. Morgan, President of the University of Ten 
nessee, will address the members on the ‘‘Social and 
Industrial Aspects of the Tennessee Valley Project,”’ 
and W. S. Lee, Vice-President of the Duke Power 
Co., will speak to the members on ‘‘Power Resources 
of the South-East.”’ 


Frid 9:00 a.M. Scientific-Technical Session on Re 
April 27 fractories, sponsored by the American Ceramic 

Society. Both Societies will contribute manu 
scripts. The papers will later be published in the publica 


tions of the American Ceramic Society. (See Symposium 

on Refractories, p. 103.) 

11:40 a.m. Members and guests of both Societies leave for 
trip to the Feldspar Mine, Kaolin Mine, and Feld 
spar Grinding Mills at Spruce Pine, N. C. 

1:30 p.m. Buffet luncheon will be served at the Littl 
Switzerland Inn on the crest of the Blue Ridge (ele 
vation 3500 feet), where Harry A. Curtis will ad 
dress the members on ‘‘The Chemical Engineering 
Program of the Tennessee Valley Authority.’ A 
charge of $2.00 will be made to cover transportation 
and luncheon for the trip from Asheville to Spruce 
Pine and return. 


2:30 P.M. Leave Little Switzerland to visit the McKin- 
ney Mine and other feldspar operations at Crabtree 


3:30 P.M. Visit Sparks Kaolin Mine at Spruce Pine; 
Minpro Feldspar plant of Tennessee Mineral Prod- 
ucts Corp.; Spruce Pine plant of Harris Clay Com- 
pany. 

Leave Little Switzerland 2:30 

P.M., or leave Spruce Pine 3:30 

P.M. Visit mine and plant of 

Celo Mines, Inc. Joint party 

on return trip to Asheville at Burnsville 6:00 p.m. This 

party can also visit the feldspar plant of North State 

Feldspar Corp. 


Alternate Trip to Kyanite 
Mine and Plant of Celo 
Mines, Inc. 


Leave Asheville 11:40 a.m. for Penland 
weavers and potters. Southern moun- 
tain play; this play was given at the Century of Progress 
Exposition by the same people. Leave Penland 5:00 p.m., 
joining men at Spruce Pine for return to Asheville 


Trip for Ladies 


8:00 p.m. Informal Dinner. 

AppRESS: Progress in the Commercial Development of 
Kyanite in the South Atlantic States 

By V. L. Mattson, Celo Mines, Inc., Burnsville, N. C. 


Apstract: This paper describes briefly the geologic 
occurrence of kyanite in the South Atlantic States from 
Virginia to Georgia. More detailed descriptions are given 
of those deposits that are being developed. 

The general problem of kyanite concentration is re- 
viewed, and a description of the Celo Mines concentrating 
plant is given. A small rotary kiln in use at this plant for 
calcining granular concentrate is described. Methods 
used in controlling grade of concentrate are referred to. 


9:30 p.m. Organ Recital and Dance. 


arene 9:00 a.M. Two parallel sessions—one of spe- 
cat -_" cific interest to members of the American 
P Ceramic Society and the other of interest to 


the members of The Electrochemical Society. 


12:00 Noon. Luncheon, Grove Park Inn 


1:30 p.m. Technical Session on Electroplating. 
Golf Tournament and trip to the Smoky Mountain 
National Park. 


5:00 p.m. Adjournment 


Some other plant and field trips are being planned by 

A. F. Greaves-Walker which will be of especial interest to 
ceramists. Electrochemists are welcome to attend. 
A point of possible interest to 
members taking the Spruce Pine 
field trip is the mine and concen- 
trating plant of Celo Mines. 


The Kyanite Plant of 
Celo Mines, Inc. 
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A combination of induction-magnetic and electrostatic 
separators removes some twenty minerals that occur with 
the kyanite. Concentrates containing over 95% of kva 
nite are being made commercially. A small, continuous 
unit for producing mullite is also in operation at this plant 


Symposium on Refractories: Titles and Abstracts of 
Papers to Be Read by Members of the American Ceramic 
Society at Asheville Meeting 


Chairman, HAROLD E. WHIT! 


1. Effect of Moisture on the Electrical Leakage through 
Typical Resistor Embedding Cements 


By R. L. MELTON, KARL W. BROWNELL, AND G. J. Eas 
TER, The Carborundum Company, Niagara Falls, 

N. Y. 
ABSTRACT: The electrical impedance of cements for 


embedding heating resistors is found to be greatly de 
creased by exposure even to moderately moist air. This 
appears to be due to the presence in the cements of such 
ingredients as bentonite, mica, borax, or glass cullet, which 
are hygroscopic or break down electrically at relatively low 
temperatures. Curves are given illustrating these effects 
in both raw ingredients and commercial cements. The 
difficulty is shown to be largely overcome by proper 
vitrification. 

The paper includes a discussion of alternating-current 
and direct-current testing methods and describes the 
method used to integrate various effects in which close con 
trol of the humidity by means of saturated salt solutions is 
a feature. 


2. A Study of the Resistance of Fused Refractory Mate- 
rials to Metallurgical Slags 


J. Eas 


By CHARLES MCMULLEN, A. A. TURNER, AND G 
Falls, 


TER, The Carborundum Company, Niagara 
ABSTRACT: Solid slabs of fused material ranging in com- 
position from 100% Al,O3 to 100 SiO. were tested in con 
tact with cast iron and with brass at 1350°C, and the 
depth of penetration by metal or oxide was compared in 
the various cases. For iron melting 80% Al.O;-20% 
SiO, was found best and for brass 100% AlO;. Ramming 
cements made from the fusions thus selected have shown 
superior results in service. 


3. Casting of Thoria Crucibles 


By H. K. RICHARDSON, Engineering Department, Westing- 
house Lamp Company, Bloomfield, N. J 


ABSTRACT: Crucibles were made from thorium oxide by 
casting from a slip made according to ceramic practice 
The presence of cryolite in the slip insured its successful 
use. These were fired to 1920°C in a gas furnace of special 
construction. 

The addition of zirconium oxide makes easier crucible 
manufacture. The finished crucibles were successfully 
used in vacuum induction furnaces to melt pure metals 
to 2300°C. No contamination of the metals resulted 

Expansion curves indicate a peculiar action of the cru 
cibles made with zirconium oxide in the 700 to 900°C re 
gion. The mean coefficient of expansion of fused thoria is 
93 X 1077 to 0 to 600°C. 

The crucibles are (1) fairly resistant to chemical re 
agents, but not enough so for chemical work, and (2) re 
sistant to wetting of molten metals of high melting point. 


4. The Physical Properties of Insulating Refractories 


By W. C. RUECKEL, Ohio State University, Engineering 
Experiment Station, Columbus, Ohio 
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ABSTRACT: An investigation of eleven types of insulating 
brick was made. Physical properties determined included 
bulk density, porosity, transverse and crushing strength, 
pyrometric cone equivalent, volume shrinkage at 2300°F, 
2500 °F, and 2700 °F, sag under load at 2500°F, and resis- 
tance to spalling. A study of the relation between per- 
meability and pressure differential through the various 
insulating brick is included in this report. Suggestions 
for classifying the various types of insulating brick into 
groups and a critical discussion of formulas for permeability 
are also given. 


5. New and Improved Method of Electric Furnace 
Technique 


BAERNSTEIN, National Pigments and Chemical 
Co., St. Louis, Mo. 


By M. A 


ABSTRACT: When a mixture of natural barium carbonate 
(witherite) with a 10 to 20% addition of a special fused 
barium oxide is added to an electric furnace: (1) the acid 
linings are protected, (2) spalls and disintegration are pre- 
vented, (3) absorption of Si, SiOe, and other silicates by 
gray and high-test cast iron is prevented, (4) metals are 
washed and freed from inclusions already in them, (5) 
white cast iron (used to produce malleable mixtures) 
shows improvement in the properties of the metal and is 
rendered less susceptible to the absorption of mold gases 
and metal oxides, (6) low carbon steels are improved, (7) 
high sulfur-bearing ferrous alloys have their sulfur content 
materially reduced, (8) the atmosphere of the furnace is 
conditioned, the are sustained, and the metal quieted, (9) 
slags in certain types of electric furnaces are made more 
fluid and less viscous, slag inclusions in finished castings 
and slag adherence to furnace walls are eliminated, (10) 
introduction of carbon to an alloy is aided, the solution of 
graphitic carbon and the efficiency of the reaction is in- 
creased. It also allows the operator to foretell the exact 
composition of his finished metal by eliminating conditions 
which promote variables, and serves to stabilize the phases 
of equilibrium. 


6. Classification of Insulating Refractories 


By E. J. BoGNar, Corundite Refractories, Inc., Massillon, 
Ohio 


ABSTRACT: Three classifications are given: I. Super 
refractory insulators have, among other characteristics, a 
40 to 50% alumina content, cones 32 to 34 fusion point 
(3092 to 3200°F), and a modulus of rupture of from 200 
to 300 1b. They can be used up to operating temperatures 
to 2700°F. II. Refractory insulators are (a) those made of 
diatomaceous earth or kieselguhr base, having a fusion 
point between cones 23 and 30, a modulus of rupture of 
150 to 300 lb., and to be used up to 2300°F; and (6) those 
with 25 to 28% alumina base, mostly of a synthetic mix- 
ture, having an optimum firing temperature of 2200 to 
2300°F. III. Semi-refractory insulators include a large 
number of insulating brick on the market. They are 
classed as (a) diatomaceous earth brick or blocks which 
can be used up to operating temperatures of 1600°F and 
have a modulus of rupture from 250 to 300 Ib., and (0d) 
compounded brick with fusion points of at least 2200°F 
which can be used at operating temperatures up to 1600°F 
and have a modulus of rupture near 200 lb. A fair method 
of determining resistance to spalling and disintegration 
by H, N, NH3, CO, COs, natural gas, producer’s gas, etc., 
must be found. B. thinks the spalling rvsistance of refrac- 
tories may almost be said to be inversely proportional to 
the alumina content. 


7. The Current-Conducting Properties of Slag Baths at 
Electric Furnaces 


By AXEL WEJNARTH, Eskilstuna, Sweden. 
Paper to be published in Transactions of the Electro- 
chemical Society. 
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PAPERS FOR THE ELECTROCHEMICAL SOCIETY 


The following papers are among those accepted by The 
Electrochemical Society: 

“The Voltage Balance of a Cell for Electrolysis of Sodium 
Chloride Solutions:’’—W. W. Stender, P. B. Zivo- 
tinsky, and M. M. Stroganoff. 

“Electrodeposition of Aluminum from Non-Aqueous 
Solutions.’”’—R. D. Blue and F. C. Mathers. 

“The Corrosion of Zine in Chloride Solutions.’”’-—C. W. 
Borgmann and Ulick R. Evans. 

“The Potential of the Cobalt Electrode.’””—M. M. Har- 
ing and B. B. Westfall. 

“The Hydrogen Overvoltages of Iron-Chromium Alloys 
in Potassium Hydrate Solution.’—M. deKay Thomp- 
son and D. M. Fleming. 

‘Electrochemical Properties of Germanium.’’- 
Hall and Alfred E. Koenig. 

“Liquid Insulators.’’—J. B. Whitehead. 

‘‘The Mechanism of Electrodeposition.”’ 

“‘Metallized-Glass Quinhydrone Electrodes.”’ 
bery. 

“The Rate of Displacement of Copper from Solutions of 
Its Sulfate by Cadmium and Zinc.’’—C. V. King and 
M. M. Burger. 

“Some General Properties of Liquid Organic Dielec- 
trics.”—Vladimir Karapetoff. 

‘The Relation between Oxygen Overvoltage and Cataly- 
sis.”’—A. D. Garrison and J. F. Lilly. 

‘“*Electro-Organic Oxidations in Concentrated Aqueous 
Organic Salt Solutions.’-—R. H. McKee and J. R. 
Heard, Jr. 

“Electro-Organic Oxidations and Chemical Reactions in 
Concentrated Aqueous Organic Salt Solutions.’’-— 
R. H. McKee and J. R. Heard, Jr. 

“Two Types of Dielectric Polarization.’’—S. O. Morgan. 

“The Development and Application of Synthetic Liquid 
Dielectrics.”’—F. M. Clark. 

“The Development of Gaseous Conduction Lamps.”’ 
L. J. Buttolph. 

“The Electrodeposition of Indium from Cyanide Solu- 
tions.’’—Daniel Gray. 

“Anomalous Dispersion in Crystalline Solids.”—J. W. 
Williams and C. E. Sun. 

‘“‘Ductility and Adhesion of Nickel Deposits.’”—F. P. 
Romanoff. 

“Glass as a Dielectric.’’-—George W. Morey. 

Other papers are now in the hands of the Publication 

Committee. 


-J. Ivan 


-L. B. Hunt. 
-E. New- 


SPRUCE PINE MINING 


Br 3; 


A most interesting trip is planned for those attending the 
first joint meeting of the American Ceramic Society and the 
Electrochemical Society at Asheville, N. C., April 26 to 28 
This is the trip on Friday, April 27, to the picturesque little 
mountain town of Spruce Pine, center of the mining, 
farming, and tourist section known as ‘‘Mayland,’’ from 
its delightful setting and the initial letters of the three 
counties, Mitchell, Avery, and Yancey. 

This prosperous, energetic little mining town reminds 
one more of the western mining camps than it does of the 
usual southern country village. It is located near the head 
of the Toe River valley where the Clinchfield Railroad 
leaves the river and plunges through a great tunnel near 


* Chairman of Local Committee for joint meeting. Re- 
ceived March 26, 1934. Mr. Burgess is manager of the 
Tennessee Mineral Products Corp. (controlled and oper- 
ated by United Feldspar Corp., sole sales agents, E. I. 
du Pont de Nemours & Co., Inc.) 
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Train Fares to Asheville, N. C. 


The Pennsylvania Railroad is giving very attractive 
rates for round trip tickets good for 18 days from the 
following cities to Asheville, N. C. For other cities, not 
listed, equally good rates are available. 


To Asheville, N. C., and return 


Lower Berth 


From 1 way 
Baltimore $20.65 $5.00 
Boston 43.70 (seat toN. Y.) 1.50 
Buffalo 36.50 8.25 
Chicago 28.30 7.25 
Cleveland 27.30 8.25 
New Haven 34.25 (seattoN.Y.) .75 
New York 28.10 6.50 
Niagara Falls 37.40 8.25 
Philadelphia 24.50 5.50 
Pittsburgh 29.60 
Washington 19.05 


The Southern Railway System is also giving the follow- 
ing rates to Asheville: 


From Rail Fare Lower Berth 
Boston, Mass. $41.90* $8. 007 
Providence, R. I 39.25* 8.007 
Springfield, Mass. 36.20* 7.637 
Hartford, Conn 34.65* 7.487 
New Haven, Conn .45* | 
Albany, N. Y. 33.80 7.631 
New York, N. Y. 28.10 6.50 
Newark, N. J. 24.45 6.50 
Trenton, N. J. 25.80 5.63 
Philadelphia, Pa 24.50 5. 50 
Wilmington, Del. 23.40 5.25 
Baltimore, Md. 20.65 5.00 
Washington, D. C. 19.05 3.75 
Pittsburgh, Pa. 29.50 6.00 


* Passengers from these points should purchase round 
trip 30-day tickets to New York, then purchase round trip 
18-day Winter Tourist tickets from New York to Ashe- 
ville (combination of which is quoted above). 

+ Pullman rate from these points is based on Parlor 
Car seat to New York, plus lower berth from New York 
to Asheville. 


CENTER TO BE VISITED 


BURGESS* 


the summit of the Blue 
Ridge to start its pre- 


cipitous descent down the 
Atlantic drainage 

Spruce Pine, in addition 
to being located on the 
railroad and Toe River, a 
tributary of the Tennessee 
River, is also at a ford of 
the river which has been 
an important crossing 
since pre-Revolutionary 
days and now forms the 
focal point of five impor- 
tant highways. 

However, Spruce Pine 
is not an old village but 


B. C. BurceEss 


a very young one, spring- 
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ing from the railroad construction camp established there 
only thirty years ago and taking its character from the 
tunnel-driving activities of its ancestors. 

It is in too beautiful a section of the country, however, to 
confine its activity to mining. Lumbering operations 
probably preceded somewhat the mining and farming 
follows and accompanies both. The good transportation 
facilities have brought in tourists, and all of these activi- 
ties have combined to form a center most interestingly di- 
versified as to vocations and attractions, with ideal climate 
for both. 

Mica was the first mineral to be obtained commercially in 
this section. Its mining began shortly after the Civil War. 
The high value of the clear sheets (isinglass) enabled it to 
be profitably mined in spite of the lack of anything except 
oxcart transportation in those days. As soon as the rail- 
road was completed into Spruce Pine work was started on 
the great deposits of feldspar, kaolin, and flint, some of 
these having been cut by the railroad excavation. In the 
ten years following the first shipment of feldspar in 1911, 
North Carolina became the principal feldspar-producing 
state in the Union. It has maintained this position since, 
now producing about 60% of all the feldspar in the United 
States and practically all of this is mined in Mayland. 

During the last few years an intensive search has been 
made for kyanite and enormous disseminated deposits 
have been found, one of which is being successfully op 
erated by a local concern. 

Another mineral which is recently coming to the fore in 
this section is olivene. Due to the economic situation re 
sulting from depreciation of our currency, importers of 
magnesite have turned their attention to this other mag 
nesium silicate, large deposits of which have long been 
known to occur in western North Carolina. Recent work 
by the Bureau of Standards shows the North Carolina 
olivene to have special refractory properties. One olivene 
deposit has been opened in the Mayland area and another 
further west in the State. 

Other interesting and important minerals found in this 
section are iron, chrome, nickel, beryl, manganese, colum- 
bite, and uranium. The iron and its alloys suggest the 
opportunity for development of those increasingly im 
portant special steels. 

Spruce Pine is within the area of the Tennessee Valley 
and therefore a part of that great area under development 
by the Tennessee Valley Authority. Due to its special 
resources and location the Authority has selected the 
Spruce Pine area in which to carry out experiments be- 
lieved to be of great economic and sociological importance, 
not only to the Valley but to the whole United States. 

The enormous quantity of power the Authority will have 
available is of special importance to ceramists and electro- 
chemists because it provides electricity at rates which 
make electric firing economical. 

Come to the joint meeting in Asheville and take the trip 
to Spruce Pine. See the care and expense incurred by the 
large, well-manned organizations which are producing your 
ceramic raw materials. See the reserves of these and the 
new ceramic materials which insure permanency and uni- 
formity of output for many years tocome. See the oppor- 


tunities which the natural resources combined with 


enormous quantities of cheap electric power will provide 


(1) Minpro plant, Tennessee Mineral Products Co., 
Spruce Pine, N. C., (2) Consolidated Feldspar Corp., 
Spruce Pine, N. C., (3) Feldspar Milling Co., Bow- 
ditch, N. C., (4) Sparks plant of Harris Clay Co., 
Spruce Pine, N. C., (5) Southern Feldspar, Toecane, 
N. C., (6) North State Feldspar Corp, Micaville, 
Ne: 


Relax in the invigorating April climate of Mayland. Ask 
any one who has been there. The trip will do you good. 


You can not afford to miss it. 


ERRATA 


The Editor of The Bulletin wishes to call attention to 
errors in the legend titles for cuts on pages 47 and 48 in 
the February Bulletin. 

The right-hand cut, page +7, should read, ‘‘Kyanite 
plant of Celo Mines, Inc., near Burnsville, N. C.’’ The 
left-hand cut, page 48, should read ‘‘McKinney Mine of 
Consolidated 
iy 


Feldspar Corporation, near Spruce Pine, 


LOS 
2 
f) — | 
| 
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NEWLY ELECTED DIVISION REPRESENTATIVES OF 
BOARD OF TRUSTEES 


The Art, Enamel, and Refractories Divisions this year 
elected their representatives to the Board of Trustees for 
the next three-year period. 

Frederick H. Rhead Frederick Hurten Rhead of the 
Homer Laughlin China Company, 
Newell, W. Va., was elected to the office of Trustee by the 
Art Division members. Mr. 
Rhead is a long-time worker 
in the Art Division and has 
held various offices in that 
Division in the past twelve 
years. In more recent 

since his 
the Homer 


years, however, 
affiliation with 
Laughlin China Company, 
he has also been active in 
the White Wares Division. 
A biographical sketch of 
Mr. Rhead was published 
in the January issue of the 


Journal for 1923. From 
1920 to 1925, Mr. Rhead F. H RHEAD 


served as chairman of the 

Art Division, chairman of the White Wares Division, and 
vice-president of the Society; and trustee in 1926 and 
1927. 

Divi 


Mr. Lindemann as Enamel 


Walter C. Lindemann . 
sion Trustee wads reélected to this 
office. In 1932 he 
elected to the same office 
to fill the unexpired term 
of Mr. Poste who took 
the office of president of 
the Society. Mr. Linde- 
mann is factory manager 
of the A.J. Lindemann & 
Hoverson Company, Mil- 


was 


waukee, Wis. 
Robert B. Sosman 


Dr. Sosman was elected 
to the office of Trustee of 
the Refractories Division. 
He is also serving as vice- 


chairman and is a member 


of the Editorial Com- 

mittee of the Refractories 

Division. <A_ brief bio- 

graphical sketch follows: W. C. LINDEMANN 
Born, Chillicothe, Ohio, 

1881; B.Se., Ohio State University, 1903; S.B., Mass 
Inst. Tech., 1904, Ph.D., 1907. Laboratory, Arthur 
D. Little, Boston, 1906-1908; physicist, Geophysical 


Laboratory, Carnegie Institution of Washington, 1908 
1928; assistant director and physical chemist, United 
States Steel Corporation, 1928- Consulting chem 
ist, Ordnance Dept., U. S. A., 1918; 
physics, Mass. Inst. Tech., 1925-1926. Member of the 
A.A.A.S., Amer. Chem. Soc., American Ceramic Society, 


lecturer on geo 
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Amer. Physical Soc., 
A.I.M.M.E., Amer. Iron 
and Steel Inst., Geol. Soc. 


of America, Washington 
Acad. Sciences (president, 
1928), New York Miuin- 
Club, English Ce- 
ramic Soc., 


eral 
and Deutsche 
Keramische Gesellschaft, 
Sigma Xi. Author, The 
Properties of Silica, 1927, 
scientific 


and papers in 


periodicals on high-tem- 


perature thermometry, 


refractories and mineral 
chemistry, and physics 
At the 1933 Meeting of 
the American Ceramic So- 
ciety, he was chairman of the ‘‘Symposium on the Physical 
Chemistry of the Alumina-Silica Refractories’ and at the 
1934 Meeting was chairman of the ‘‘Symposium on Crys- 
taking the place of the 


B. SOSMAN 


ROBERI 


talline Substances in Refractories,” 
late Edward W. Washburn. 


HONORARY MEMBERS OF THE AMERICAN 
CERAMIC SOCIETY 


Dr. ARTHUR Lours Day, Director, Geo- 


physical Laboratory, Washington, D.C. January, 1982 


PROFESSOR H. LE CHATELIER, Paris, 
France 1934 

Dr. J. W. MELLOor, Director, School of 

Science and Honorable Secretary, The 

Ceramic Society, Stoke-on-Trent, 
1931 


England 
Dr. Otto Jenaer Glass Works, 
Jena, Germany January, 1982 
Dr. W. E. S. TURNER, Secretary, Society 
of Glass Technology, The University, 


Darnall Road, Sheffield, England 1934 


1934-1935 OFFICERS FOR THE NATIONAL BRICK 
MANUFACTURERS RESEARCH FOUNDATION 
President: Henry C. Kleymeyer, Standard Brick & Tile 

Co., Evansville, Ind 
Vice-President: C 

Columbus, Ohio. 
Secy.-Treasurer: D. F. 

Danville, Ill 


Forrest Tefft, The Claycraft Co., 


Stevens, Acme Brick Co., 

The newly elected trustees, whose terms will expire in 
1937 are as follows: H. C. Kleymeyer, Evansville, Ind., 
C. W. Parmelee, Urbana, Ill., and Amos P. Potts, Brazil, 
Ind. Those whose terms expire in 1936 are E. E. Krauss, 
Philadelphia, Pa., John D. Martin, New Straitsville, Ohio, 
and Eben Rodgers, Alton, Ill.; those whose terms expire 
in 1935 are C. Forrest Tefft, Columbus, Ohio, J. Oatis 
Wilcox, Alliance, Ohio, and D. F. Stevens, Danville, Il 

The Committee on Research Committees consists of 
C. W. Parmelee, Chairman; D. F. Stevens, H. C. Kley- 


meyer, E. E. Krauss, and J. O. Wilcox. 
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MINUTES OF COMBINED MEETING OF COMMITTEE ON PUBLICATIONS AND DIVISION 
EDITORIAL COMMITTEES 


The meeting was held on February 12, 1934, at the 


Hotel Netherland Plaza, Cincinnati, Ohio. 
The following members were present: 


(1) Publications Committee: M. F. Beecher, R. M 
L. J. Trostel, Louis Navias, and Ross C. Purdy 

(2) Editorial Committee Members and 
Divisions: R. D. Cooke, S J. McDowell, H. E 
White, R. A. Heindl, E. W. Tillotson, G. V. Mc- 
Cauley, B. T. Sweely, J. L. Carruthers, and R. E. 
Birch 

3) Editor's office: 
Radcliffe. 


King, 


Emily C. Van Schoick and Mary J. 


I. Refractories Division Procedure 


Mr. Heind! explained the procedure of the Refractories 
When 


paper on refractories has been submitted by any author 


Division Editorial Committee as follows: any 


for publication in the Journal of the American Ceramic 
Society, it is sent by the Editor to Mr. Heindl as Chairman 


of the Refractories Division Editorial Committee. After 
reviewing it, the Chairman passes it to the second member 
of the Committee who then passes it to the third. After 


this review by each member of the Committee, it is re- 
turned to the Chairman (Mr. Heindl) who reports for the 
Committee and sends the paper to the Editorial office 
with the Committee’s recommendations. It was pointed 
out that this method of returning the paper to the Editorial 
Committee Chairman for preparation of the report has a 
number of advantages, including the impersonal nature of 
the criticisms which then come from the Committee and 
not from each of the three individuals 


II. White Wares Division Procedure 


S. J. McDowell, reporting for the White Wares Division, 
said that the procedure of that Division’s Editorial Com- 
mittee differed followed by Mr 
Heindl’s Committee in that the papers were not returned 
to the Chairman of the Editorial Committee after other 
members of the Committee had reviewed them. It was 
agreed that the plan followed by the Refractories Division 


from the procedure 


was advantageous 


III. Glass Division Procedure 


Dr. McCauley, reporting for the 
stated a preference 


and 
Editorial Committee, 


Dr. Tillotson 
Glass Division 
for sending copies of the papers simultaneously to each of 
the committee members. This, of course, is seldom pos- 
sible since the contributor does not often provide three 
copies of his paper. Dr. McCauley stated that his Com- 
mittee had often called upon experts, not members of his 
Committee, to read various papers. 

Clay Products and Enamel Division 
Procedure 


IV. Structural 


Professor Carruthers, in reporting for the Structural 


Clay Products Division Editorial Committee, stated 


representatives of 


that his Committee has followed the practice of the White 
Wares Division, that is, of not returning the papers for a 
second review by the Committee Chairman. This prac- 
tice has also been followed by the Enamel Division Edi- 
D. Cooke 


It was agreed by all present that the Editorial Com- 


torial Committee whose report was given by R 


mittees are at liberty to submit papers for review to others 
who are not members of their Committees. In fact, this 
practice is recommended where the Committee member 
does not consider himself fully competent to criticize the 


technical details of any paper 


V. Recommendations 


The following items received the consideration of the 
combined Publications and Editorial Committees and the 
recommendations listed were made. 

(a) It Edi- 
torial Office should edit all papers before 


was brought out that the 


(1) Editing 


Journal Papers 
sending them to the Division 
Editorial Committee. (See 
By-Law Amendments, Article XI, The Bulletin, Volume 


102, April, 1933, 5th paragraph.) 


proper 
Proposed Constitution and 


L6G, 

(6) It was agreed that if the Editor performed this 
function much of the Editorial Committees’ time would be 
saved and that, since the Editorial Office must carefully 
edit the papers eventually, it would not mean a complete 
duplication of this phase of the Editor’s work. It was 
recommended that the Editor carry out this function to 


the greatest possible extent. The situation in the Edi- 
tor’s office was fully discussed and understood. 
(c) The Committees consider it essential that all papers 


published in the Journal should have technical editing. 
Papers whose major interest does not fall under the super- 
vision of any one of the Division Editorial Committees 
shall be referred to the Chairman of the Publications Com- 
mittee who may refer the papers to persons whom he may 
choose for technical review. 

(d) If for any reason any Division Editorial Committee 
is inactive and can not be obtained to review a paper which 
would normally fall under its supervision, the paper shall 
be referred by the Editor to the Chairman of the Pub- 
lications Committee who may refer it to persons whom 
he may choose for technical review 

(e) It is recommended that ‘‘Suggestions to Authors’’ 
be made available through reprinting.' It was agreed 
that a rewriting of these suggestions to shorten them would 
be advisable. The Publications Committee will codperate 
with the Editor in these revisions 

(f) It is recommended that the course of papers received 
for publication shall normally be (i) Editor, (ii) Chairman, 


Division Editorial Committee, (iii) second member com- 


mittee, (iv) third member committee, (v) Chairman, 
Division Editorial Committee for second revision and for 
preparation of Committee’s report, (vi) Editor. 

1See The Bulletin, 12 [1], 28-29 (1933) 


| 


10S 


The Committees consider it 


(2) Papers Not Suitable 
good practice for the Editor to 


for Journal or Bulletin 


return to the author 


papers 
which are not suitable for publication in the Journal or 
The Bulletin. 
Division Editorial Committees for the settlement of this 
point unless the Editor so wishes. 

In sending a paper to the Editorial 
Committee, it is reeommended that 
the Editor shall mark that the paper is suitable for (a) 
The Bulletin, or (b) the Journal. Anything which is 
definitely a Bulletin paper need not be referred to the 
Editorial Committee. A minority, however, felt that 
technical papers for The Bulletin should also be sent to the 
Editorial Committees. 

(4) Abstracts (a) Articles which have been published 
and abstracted should not be abstracted 
again when published in another publication. The Editor 
should select the abstracts of articles at their source. 

(b) It is suggested that in the case of noteworthy articles 
presenting original results of equilibrium melting diagrams 
of interest to ceramic people that the diagrams should ac- 
company the abstract. The attention of the Editorial 
Offices is called to the practice of the Journal of the 
Society of Glass Technology in this connection. 


These need not be submitted to any of the 


(3) Bulletin Papers 


Louis Navias, Chairman 
R. E. Brrcu, Acting Secretary 


REFRACTORIES DIVISION ANNUAL MEETING 
MINUTES* 


The annual business session of the Refractories Division 
was held on February 14, 1934. Reports of committees 
were presented. 

The following nominees for Division officers 
proposed by the Nominating Committee and were elected: 
Chairman, H. E. White; Vice-Chairman, R. B. Sosman; 
Secretary, R. E. Birch; Nominating Committee, S. M. 
Phelps and R. A. Heindl. 

It was announced that R. B. Sosman had been elected 
by ballot as Trustee to represent the Division. 

The results of an informal mail ballot on the adoption 
of A.S.T.M. Standards as standards of the Society were 
presented. Fifty-six ballots were received. 

The following Standards were approved by large ma- 


were 


jorities: Definitions C71-31 and C27-28; amended 
specifications C63-28, C64-24, and C65-28; Methods 
C67-31, C16-20, C18-21, C92-32T. Method C24-33 


(P.C.E. test) was approved as amended, but 19 of those 
voting were opposed to the requirement that all cones 
above No. 20 should be used simultaneously; 17 were 
opposed to Method C38-33T (spalling test). On the 
question, “Is the publication of the A.S.T.M. Standards 
in the American Ceramic Society’s Book of Standards 
advisable?”’ the vote was No, 29; Yes, 26. On the 
question of screen-scale designations, 10 voted for the 
Tyler Standard alone, 20 for the combination of Tyler and 
U. S. Standards, and 13 were opposed to both forms. 


* RoBERT B. SoOSMAN, Secretary. 


ACTIVITIES OF THE SOCIETY 


After various items of the ballot, the 
following motion was passed: The Refractories Division 
recommends that the forthcoming Book of Standards of 
the American Ceramic Society carry in its section on 
Refractories only a reference to the A.S.T.M. Standards 


discussion of 


and Tentative Standards on refractories. 

Notre: The Annual Report of the Refractories Division 
Research Committee will be published in a subsequent 
issue of The Bulletin. 


PROGRESS REPORT OF THE COMMITTEE ON 
DATA* 


Mr. Booze suggested early in the year that the Com- 
mittee arrange to gather reliable data (entailing experi- 
mental work by the Bureau of Standards) on thermal 
expansion and heat conductivity of various types of re- 
fractories. 

Following an animated discussion by mail with R. C. 
Purdy, Ellis Lovejoy, J. M. McKinley, F. A. Harvey, S. M. 
Phelps, and G. J. Bair, it was decided that Mr. Phelps 
should be instrumental in having the Mellon Institute 
gather and publish existing data on the above properties 
prior to determining what is to be done in the way of ex- 
perimental work (for the Committee on Research). 

Mr. Lovejoy, at the request of the general chairman, 
arranged all necessary data on scumming and efflorescence 
for handy reference. These data were published in the 
January issue of The Bulletin, page 22, under the title of 
“Classification of Florescence.’”’ Reprints were also avail- 
able at Cincinnati. The chairman considers this contri- 
bution very valuable. 

The chairman has given much study to the idea of 
collecting data and has made a number of data abstracts 
from the Journal as a trial, but he realizes the magnitude 
of such an undertaking. There remains a considerable 
amount of fundamental and important data from the 
ceramic literature published throughout the world. 

It has occurred to the chairman that (as far as our 
Journal is concerned) such a compilation could be much 
better accomplished with the help of the respective authors 
themselves. The Secretary of the American Ceramic 
Society could suggest that each author submit with his 
paper a brief statement of the data involved and obtained. 
Authors of published papers should be asked to submit such 
data where possible. Whether thus the beginning of a real 
data collection could be realized remains to be seen; it 
would be worth a trial in view of the fact that no additional 
cost to the Society would be involved. 

This matter will be taken up more fully during the 
coming year, but expressions from the president, secre- 
tary, and committee members would be welcome now and 
later. Additional questions suggested by the above com- 
ments and also by other committee members will be taken 
up during the coming year. 

T. W. Garve, General Chairman, 
Committee on Data 


* For the first year, 1933. 


ACTIVITIES OF THE SOCIETY 


LARGE-SCALE PHASE EQUILIBRIUM DIAGRAMS 


At the meeting of the Refractories Division in Cincin- 
nati we announced a project for reproducing in colors 
the four ternary composition-temperature diagrams of 
the four refractory oxides: silica, alumina, lime, and 
magnesia, on a scale large enough and accurate enough to 
permit of interpolation to 0.1%, which is possible on a 
500-millimeter triangle. Since such a reproduction is as 
exacting as a high-grade topographic map it is too ex- 
pensive to be justifiable in the budget of an industrial 
laboratory, but we assumed that there would be a sufficient 
number of other laboratories interested in having such 
diagrams to make possible a fair distribution of the cost. 
The response at Cincinnati encourages us to proceed with 
the project on the basis of a charge not to exceed two dol- 
lars per set of four diagrams. 

The work has been entrusted to a skilled map-maker, 
the Williams and Heintz Company of Washington, D. C. 
The base is a 500-millimeter equilateral triangle divided 
to 5 mm. (1% in composition), engraved for this purpose 
and accurate in the original to 0.1 mm. We have re- 
calculated the compositions and have replotted many of 
the original data of the Geophysical Laboratory, making 
minor revisions in the original diagrams to take account 
of later work, and have prepared the drawings by the same 
methods as are used for colored topographic maps. The 
base will be in blue, temperature contours in green, com- 
positions (including solid solutions) in red, and boundary 
curves and primary phases in black. The sheets will be 
19 by 24 inches, of map paper. It is expected that the 
work will be finished about the middle of May. 

RESBARCH LABORATORY 


UNITED STATES STEEL CORPORATION 
KEARNY, NEW JERSEY 


ROBERT B. SOSMAN 
OLAF ANDERSEN 


ANNUAL REPORT OF THE COMMITTEE ON 
SECTIONS AND DIVISIONS 


Local Sections 


During the past year there have been Local Sections of 
the Society under the following designations: Baltimore- 
Washington, California, Chicago, Pacific-Northwest, Pitts- 
burgh, and St. Louis. The Committee has contacted each 
of these Sections asking for reports as to organization and 
operation, and has offered to be of any possible assistance 
to them. All but one of the Sections have responded and 
the data have been tabulated and appended. 


Ep1tor’s Note: A report of the reorganization of the 
Michigan-Northwestern Ohio Section and of the California 
Section was published in the March Bulletin, page 79. 


A brief summary with reference to each Section is as 
follows: 
a This Section has a paid-up membership of 
Washington forty and a mailing list of one hundred and 

ten persons. Three meetings per year are 

held alternating between Washington and Baltimore, with 
an attendance averaging from thirty-five to forty. Most 
of the speakers are from the Bureau of Standards and they 
feature informal discussions in connection with the papers 
presented. A dinner precedes the meetings and, in general, 
they stress the social phase of their work. 
This Section was apparently inactive for 
a year, but in October, 1933, they held an 
enthusiastic reorganization meeting. A year’s program 
of five meetings has been planned (see Editor’s Note). 


California 
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This Section has a normal membership of about 
twenty-five, but it has dropped off recently. 
The meetings are held quarterly and once a year jointly 
with the Chicago District Enamelers Club. A Committee 
from this Section was active in making local arrangements 
for the Summer Meeting of the Society. The American 
Ceramic Society members in Chicago are chiefly enamelers 
and the activities of the Chicago District Enamelers 
Club have quite naturally impaired the success of the 
Local Section. It is possible that an effort should be 
made to include in this Section members within wider geo- 
graphical limits. The Section apparently is not in danger 
of becoming inactive, but it is not particularly flourishing. 
western Ohio N ection las held a reorganization 
meeting. A plan of activity was ap- 
proved and apparently a good organization is to be de- 
veloped (see Editor’s Note). 
This Section is well organized, but 
definite information is lacking as to 
its activities. There was an attendance of thirty-eight 
at its annual meeting. 
Pittsburgh This group has a membership of one hundred 
seventy. Meetings are held monthly with 
programs planned well in advance. Speakers are readily 
available from Mellon Institute and the Bureau of Mines, 
which seems to assure the Section of good programs. 
St, Louls The Committee has had no direct report from 
¥ this Section but from information appearing 
in The Bulletin there are indications that it is reasonably 


Chicago 


active. It has featured plant visits in connection with 
the meetings. 

-. In addition to the above Sections there 
Northern Ohio 


is one organization which seems to have 
been inoperative for some time. This is known as the 
Northern Ohio Section and was one of the early units to 
be organized. This Committee has communicated with 
several men in Cleveland to ascertain a reason for the 
present condition and to find out the prospects for a revival 
of interest. It has been suggested that interests in Cleve- 
land and vicinity are so diverse as to make a local section 
difficult to administer without a great deal of time and 
attention by a few enthusiastic individuals, and several 
persons of that type, formerly active, have moved away. 
It is possible to enlist members living in and within thirty 
miles of Cleveland if some one can be found who is willing 
to put in considerable time and effort on the project. 

Early in 1933 local efforts were made toward the or- 
ganization of a Section in San Francisco, but recent in- 
formation indicates that there is no activity along that 
line at present. 

Summary The Committee is led to believe that but two 

of the Local Sections have been very active 
the past year, namely, Pittsburgh and Baltimore-Washing- 
ton. In both of these cases the presence of scientific 
institutions contributes interest through members and 
available speakers. The California and Michigan- 
Northwestern Ohio Sections are reorganizing and give 
promise of healthy activity. 

The Chicago Section seems to present a particular prob- 
lem due to centralization of interest, while the Northern 
Ohio may have suffered inactivity due, in part, to diversi- 
fication of interest. 


Student Branches 


There is every indication of a 
College of Ceramics ¢althy condition wi 1is Branch. 
New York State healt! fition with this Branct 

8 They have annual dues of $1.00 per 
year, hold monthly meetings, and endeavor to get speakers 
from plants engaged in various branches of ceramics. 
They were well represented at the Annual Meeting, twelve 
students attending. 


Georgia School of 
Technology 


Following a period of apparent inac- 
tivity, an effort is being made toward 
the reorganization of this Branch. 

This Branch has fifteen active mem- 


Iowa State College bers. The meetings are held weekly 
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with all students attending as a curriculum requirement. 
High honors have been won in the all-campus festival. 
This Branch is known as the Orton 
Society. Two meetings are held each 
month. The senior class attended the 
Annual Meeting of the Society. 

University of North There are twenty active and _ ight 
Carolina associate members. The programs 
are generally furnished by members 
of the faculty and the attendance at meetings has shown a 
definite increase. The senior class attended the Annual 
Meeting 


Missouri School 
of Mines 


This Branch is carrying on a 
definite drive to increase its 
membership, reported at twenty. Speakers are obtained 
from the faculty and outside. The average attendance 
at meetings is thirty. Eleven student members attended 
the Annual Meeting. 


Ohio State University 


There are nineteen regular members 
of this Branch. The meetings are 
held monthly with faculty and out- 
side speakers. One meeting was held under the auspices 
of the School of Mineral Industries and the Pittsburgh 
Section. Several seniors attended the Annual Meeting 
This Branch has an active member- 
ship of twenty. Representative 
speakers from various branches of the industry are secured 
and the spring meeting is devoted to ceramic art; the pub- 
lic is invited. Social affairs are apparently stressed. 

This Branch charges a fee of 25 cents per 
semester. The meetings are monthly, 
usually at the Ceramic Building, but fre- 
quently take the form of smokers at various fraternity 
houses. Faculty and outside speakers are invited 

There are eight active Student Branches; 
one more is in the process of reorganization 
Interest and activity seem to be good. 

The Committee feels that the Student Branches should 
be definitely cultivated for the good of the students and 
the future of the Society. To this end, the Committee 
has tried to determine what the Society might do to make 
the Annual Meeting more attractive to the students who 
attend. Suggestions coming from the students themselves 
indicate that while they enjoy the general sessions of the 
Society and such social opportunities as are offered, 
they would appreciate some opportunity to hold a session 
of their own. The president of one Student Branch has 
suggested that there might be an organization of Student 
Branches throughout the country and that a session at the 
Annual Meeting should be arranged so that they could dis 
cuss special problems of interest to themselves, these ar 
rangements being made by the organization of Student 
Branches. 

It is the opinion of the Chairman of this Committee that 
a definite effort should be made to contact the Student 
Branches during the year by personal visits from officers 
or trustees of the Society. With some planning this 
work could be carried out without major expense 


Pennsylvania State 
College 


Rutgers University 


University of 
Illinois 


Summary 


Divisions 


No matters relating to the Divisions of the Society 
have come to the attention of this Committee. The only 
‘‘problem’’ Division, the Art Division, was referred to 
L. E. Barringer and it was not thought necessary to inter- 
fere with what is being done. Mr. Barringer studied this 
problem carefully and arranged a program under the 
auspices of the Art Division for the General Session 
of the Society on Monday, February 12, 1934. The 
Division met on Wednesday to discuss the fundamentals 
of its activities. This Committee feels certain that Mr 
Barringer’s leadership will point the way for the Art 
Division. 

In general, it is felt that the functions of the Committee 
on Sections and Divisions are very important. The major 
problems probably involve the Local Sections and Student 
Branches as means of maintaining present and establishing 
future interest in the Society with particular reference to 


those who are unable to attend the Annual Meetings 
The Committee realizes that present financial conditions 
do not permit extensive local expenditures or the spending 
of money from the treasury of the Society. In spite of 
these limitations, careful planning and encouragement 
should produce beneficial results and pave the way for 
greater activities when conditions warrant. 
EMERSON P. Poste, Chairman 


GLASS TRANSLATION SERVICE PROVES 
VALUABLE 


Last year, through the efforts of members of the Glass 
Division, the American Ceramic Society offered to its 
members translations of articles on glass from foreign 
(chiefly German) publications. These translations, com- 
plete with illustrations of some of the articles, were fur- 
nished to forty-nine subscribers in mimeographed sheets 
at a cost of $5.00 each year. 

There are four more translations, the fifteenth to 
eighteenth inclusive, yet to be sent out. This will make a 
total of eighteen translations (137 pages) for those who 
subscribed for 1933 

This translation service of the Glass Division will not be 
continued another year. The members of the Glass 
Division will be adequately cared for under a new arrange- 
ment which is being made by Glass Industry, which will 
feature three or four pages of translation summaries of the 
German literature by S. R. Scholes, Professor of Glass 
Technology at New York State College of Ceramics, 
Alfred, N. Y. Inquiries may be addressed to the American 
Ceramic Society offices or to F. C. Flint, Hazel-Atlas 
Glass Company, Washington, Pa 


DR. SILVERMAN IN SPAIN 


Alexander Silverman, Head of the Department of 
Chemistry, University of Pittsburgh, was one of six 
councillors representing the National Academy of Science 
and the National Research Council at the 11th Conference 
of the International Union of Chemistry held in Madrid, 
Spain, April 5-11, 1934. 

The International Union is, as the term implies, a 
clearing house for chemistry and for the establishment of 
international standards. Meetings are held every other 
year in a different country and each nation is entitled 
to a certain number of delegates. Those holding the 
title of councillor have a voting power at the official sessions. 

Dr. Silverman was also a delegate of The American 
Ceramic Society to the 9th International Congress of 
Pure and Applied Chemistry, which met in Madrid 
during the same week. At the latter meeting he presented 
a preliminary report on ‘‘Causes of Opalescence in Glass,”’ 
which was prepared jointly with H. H. Blau of the 
Macbeth-Evans Glass Company. 

Dr. Silverman was a delegate from the Research Council 
and the American Ceramic Society to the international 
meetings that were held in Lisge, Belgium, in the fall of 
1930. He sailed March 24 on the Ile de France and 
will return from Havre, France, April 18 on the Paris. 
Dr. Silverman also expects to spend some time in France 
visiting educational institutions and museums there as 


well as in Spain. 
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ACTIVITIES OF 
ROSTER CHANGES* 


CORPORATION 


E. I. du Pont de Nemours & Co., R. & H 
partment, Wilmington, Delawar« Roessler & 
lacher Chemical Co.) 


Chemicals De 
Hass 


PERSONAI 


Beinlich, Alfred W., Jr., U. S. Geological Survey, Box 86, 
Independence, Mo. (Rolla, Mo 


Christensen, John B., Jr., 345 W. 90th St., Los Angeles, 


Calif Hondo, Calif.) 

Crisfield, A. P., 114 Barnard St., Savannah, Ga. (Wheel 
ing, W. Va 

Ebright, H. E., 17895 Lake Rd., Lakewood, Ohio. (1222 


Arlington Ave., Cleveland, Ohio. ) 

Everhart, J. Otis, Engineering Experiment Station, Ohio 
State Univ., Columbus, Ohio. (Roseville, Ohio. ) 

Ferguson, Richard D., 700 South 16th St., Lincoln, Neb 
(1790 Kearney St., Denver, Colo 

Franz, Leo J., Acme Brick Co., Malvern, Ark. 
Monroe St., Mexico, Mo. ) 

Greene, Charles F., 218 Melrose 
(740 Dill Ave., S. W., Atlanta, Ga 

Horak, William, Bailey & Sharp Co., 
2304 South 58th Ct., Cicero, III.) 

Johnson, H. E., Johns-Manville Corp., 
Celite Corp., Lompoc, Calif. ) 

Kent, N. Johnson, Johns-Manville Sales Corp., 22 
40th St., New York, N. Y. (701 Kensington 
Plainfield, N. J.) 

Kraus, Charles E., Kraus Research Laboratories, Sparks, 
Md. (Merwin Lane, Southport, Conn 

Malinovszky, A., Malinite Pottery Co., 3049 East 12th 
St., Los Angeles, Calif. (2759 E. Santa Ana St., South 
Gate, Calif. ) 

Miller, William B., Mexican Zine Co., S. A., Rosita, Coa 
huila, Mexico. (U.S. Zine Co., Amarillo, Texas. ) 

Murgatroyd, John B., Rockware Glass Syndicate, Ltd., 
142-43 Audrey House, Ely Place, London, E. C. 1, 
England. (British Hartford Fairmont, Ltd., Green 
ford, England. ) 

Parsons, Joseph R., Chicago Fire Brick Co., 7531 S. Ash- 
land Ave., Chicago, Ill. (724 Buncombe St., Hender 
sonville, N. C.) 

Peterson, Fred W., American Enameled Brick & 
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Ave., Decatur, Ga 
Hamburg, N. Y 
Manville, N. J 


East 
Ave., 


Tile 


Co., South River, N. J. (487 Rhoads Ave., Columbus, 
Ohio. ) 

Potts, Amos P., 118 E. Blaine, Brazil, Ind Alliance 
Brick Co., Darlington, Pa.) 

Randall, J. E., 414 E. Fall Creek Blvd., Indianapolis, 


Ind. (Clay-Worker, Indianapolis, Ind 

Robertson, F. H., Claycraft Potteries, 3101 San Fernando 
Rd., Los Angeles, Calif. (1700 Grand View, Glendale, 
Calif. ) 


Russell, Ralston, Jr.. Y. M. C. A., Flint, Mich. (Pom 
eroy, Ohio. ) 
Seabright, Edward C., Electromaster, Inc., 1803 E. At- 


water St., Detroit, Mich. 
land, Ohio. ) 

Singer, Felix, Keramos House, 31 
South Croydon, Surrey, England. 
Germany. ) 

Stoin, S. M., R. F. D., Dalton, Ohio Crooksville, Ohio 

Stolz, René, Niederbronn-les-Bains, 1 Rue de la Fonderie, 
Bas-Rhin, France. (9 Rue Lenau, Strasbourg, France 


(Ferro Enamel Corp., Cleve- 


Croham Park Ave., 
Berlin-Grunewald, 


Strong, Kenneth B., 7611 Oglesby Ave., Chicago, III 
(618 North 62nd St., Wauwatosa, Wis 
Thornton, Paul E., 1430 Hyde Park Blvd., Chicago, IIl 


(428 Argyle St., Waterloo, Iowa 


rhe address within parentheses represents the old 
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COLONEL HOSTETTER HONORED BY 
KENTUCKY GOVERNOR 


Governor Ruby Lafoon 
of Kentucky is making his 
name known throughout 
the country by conferring 
the honorary title of 
“Colonel”? upon famous 
visitors to his State 

Among his most recent 
“Colonels” is John Clyde 
Hostetter, president of the 
American Ceramic Soci- 
ety, 1933-1934. The com- 
mission was conferred 
a part of the program of 
the informal ‘‘Ruckus”’ 
held during the Cincinnati 
Meeting, February 12, 
1934 

Warner Sayers, acting 
as Governor Lafoon’s rep- 
resentative, presented Dr. 
Hostetter with the com- 
mission. Following the 
presentation speech a glass 
sword, a tribute from the 
American Ceramic Soci- 
ety, was presented to the 
Colonel by Secretary Ross 
C. Purdy. 

Made of the new Steu- 
ben rock crystal glass, 
with a gold-ruby glass hilt, 
the sword has engraved 
on it: 


as 


pipus 


Presented to 
Col. John Clyde Hostetter 
By American Ceramic 
Society 


On the mahogany case, 
especially made to hold 


this ‘“weapon,”’ is a glass 
plate bearing Colonel Hos- 
tetter’s name. 

A sword used in over- 
seas service by Major W 
H. Curtiss, vice-president 
of Corning Glass works, 
provided a model for the 
Steuben Division of the 
Corning Glass Works de- 
signers. To James Janson, 
the master craftsman, and 
his assistants belongs the 
credit for making entirely 
by hand this beautiful trib- 
ute in glass to their former 
chief, who is now Director 
of Development and Re- 
search at Corning Glass 
Works. 

The “Ruckus” thus 
proved to be an evening 
of surprises, for the com- 
mission and the sword sur- 
prised Colonel Hostetter 
as completely as the pres- 
entation of the Oldsmo- 
bile “‘8’’ amazed Ross C. 
Purdy. 

Various members of the Society who were present at 
the “‘Ruckus’’ have expressed deep regret over the fact 
that space does not permit the inclusion here of the now 
famous story of how the Colonel-creating Governor of 
Kentucky got his name. 
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LOCAL SECTION NEWS 


Pittsburgh Section! 


On March 138, at Mellon Institute, Henry Leighton, 
Head of the Department of Geology of the University of 
Pittsburgh, addressed the Pittsburgh Section on the sub- 
ject of “The Refractory White Clays of Pennsylvania.” 
These clays are in scattered pockets in two groups, one 
in the central part of the state, the other in the eastern. 
While the deposits have had a desultory commercial de- 
velopment, they are interesting as being examples of 
kaolin formed from the disintegration of sedimentary rocks 
and not from igneous rocks, as is usually the case. No 
white ware has ever been made from these clays, but they 
have found application in the manufacture of rubber, 
linoleum, paper, Portland cement, and refractory ce- 
ments. 

Discussion of the paper was continued at the meeting of 
the Pittsburgh Clayworkers Club which was held at a later 
hour of the same evening. 

Following the paper, Thomas N. Kurtz described the 
highly aluminous nodular clays of the state, but pointed 
out that these differed from the white clays in that they 
were all coal age formations. 

W. Keith McAfee, President of the American Ceramic 
Society told the members of the plans of the Society for 
the coming year. 


HOW THE ANNUAL MEETING REGISTRATION FEE 


WAS USED 

INCOME 
Luncheon tickets. . 320.00 

TOTAL INCOME....... $1453.15 
EXPENSES 
Printing Programs......... 183.85 
Printing card announcements. 18.50 
Paper and stencils........ 7.85 
250 Bulletins. 45.00 
Postage and postcards..... 192.44 
xpress Charges. ..........- 6.21 
Railroad expense............ 65.00 
Shorthand reporter....... 32.36 
James Coleman, picture machines. 103.50 
Operators for picture machines... . 71.00 
Speakers’ expemse............... 63.29 
Office staff expenses. 204.14 
General luncheon............... 180.00 
Glass Division luncheon......... 98.00 
Refractories Division luncheon... . 50.00 
Glass blowing fixtures. . 10.07 
60.00 
Miscellaneous........ 


175.00 
$1688.15 
235.00 


TOTAL EXPENSES...... 
Expense over Income. 


1 Robert F. Ferguson, Secretary. 


NOTES AND NEWS 


NEW MEMBERS RECEIVED IN MARCH 


CORPORATION 


Jova Brick Works, J. L. Jova (voter), Roseton, WN. Y. 
PERSONAL 

James Bailey, 79 Central Ave., Hamburg, N. Y.; Vice- 
President, Bailey & Sharp Co. 

Woo Chen-Tung, Taishan Brick & Tile Cy 
Shanghai, China. 

Kurt Dehne, Konigsweg, 30, Berlin-Charlottenburg, Ger- 
many. 

Herbert George Fry, 3 Ravensbourne Park Crescent, 
Catford, London S. E. 6, England; National Enamels, 
Ltd. 

Jack Mayer, Bethlehem Steel Co., Bethlehem, Pa. 

G. H. McIntyre, Research Chemist, Ferro Enamel Corp., 
4150 East 56th St., Cleveland, Ohio. 

*Asgeir Riis, Robeson Process Co., 230 Park Ave., New 
York, N. Y. 

Herbert S. Schroeder, 202 Eightieth St., Niagara Falls, 
N. Y.; Research Chemist, Carborundum Co. 


Loonghua, 


STUDENT 
H. G. Burlingame, Ohio State University. 
Charles Jacob Koenig, Ohio State University 
Robert P. Stevens, University of Illinois. 


Membership Renewal 4 


F. J. Kennedy, West Gas Improvemen: Co., Inc., 441 


Lexington Ave., New York, N. Y. 


Membership Workers’ Record 


PERSONAL CORPORATION 
G, J. Easter 1 J. C. Hostetter | 
J. E. Hansen 1 
P.D.Helser 1 
Kai-Ching Lu 1 R. K. Hursh 1 
D. E. Sharp 1 A. J. Metzger 2 
Office 3 - 
- Total 3 
Total 8 Grand Total 12 


TECHNICAL ASSOCIATION OFFERS MEMBERSHIP 
ADVANTAGES TO MEMBERS OF THE AMERICAN 
CERAMIC SOCIETY 


The American Association for the Advancement of 
Science, Henry B. Ward, Permanent Secretary, has asked 
that an announcement be made of the special membership 
offer by their Association to members of the American 
Ceramic Society. By virtue of the fact that the American 
Ceramic Society is affiliated with the A.A.A.S., members 
may join the latter Association by payment of annual 
dues only. The usual entrance fee of $5 is waived in 
cases of members of affiliated societies. The offices of 
the permanent secretary are in the Smithsonian Institu- 
tion Building, Washington, D. C. 
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NOTES AND NEWS 


NECROLOGY 
DAVID RAYMOND EDGAR 


David” Raymond Edgar, president of Edgar Brothers 
Co. and Edgar Plastic Kaolin Co., Metuchen, N. J., promi- 
nently known in the American clay-mining industry, died 
suddenly of a heart attack at his residence at Metuchen, 
February 28, aged 51 
years. He had enjoyed 
only fair health for a 
number of months past, 
and had been forced to 
limit his hours of business 
because of a heart ail- 
ment. Mr. Edgar was 
born at Metuchen, the 
son of Mr. and Mrs. I. R. 
Edgar, and the greater 
part of his life was spent 
‘in that community, where 
in addition to his business 
interests he was prominent 
in Civic activities. 

Mr. Edgar was gradu- 
ated in 1903 from Rutgers 
University, New Bruns- 
wick, and was a member 
of the Beta Theta Pi 
fraternity and trustee of the New Brunswick Theologi- 
cal Seminary. He took special training while in college 
which fitted him admirably as a executive 
and for his future work in the ceramic industry. Follow- 
ing his graduation, he became associated with his uncle, 
Charles S. Edgar, founder of the Edgar Companies and a 
pioneer in the American clay-mining industry. With his 
uncle, Mr. Edgar spent many of his early years in Georgia 
and Florida where the famous Edgar clay mines are lo- 
cated, becoming thoroughly familiar with the mining, re- 
fining, and shipment of clays. Following the death of his 
uncle and his father, who also was associated in the busi- 
ness, he became president of the Edgar companies; under 
his able direction and foresight the business has grown to 
large proportions in the furnishing of clays for the ceramic, 
Mr. Edgar is survived by his 


EDGAR 


DAVID R. 


business 


paper, and other industries. 
widow and two sons, Donald and Richard Edgar, and by 
his brother, Harold T. Edgar, also of Metuchen and 
prominently identified with the Edgar business as treasurer 
of the company. 

Mr. Edgar had been a personal member of the American 
Ceramic Society since 1908, his Company has held a cor- 
poration membership for years, and a number of the men 
associated with him in the Edgar Plastic Kaolin Co. have 
been among the faithful workers of the Society. The 
Society has lost a good friend in the death of David Ray- 
mond Edgar. 
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AMERICAN POTTERY AND PORCELAIN DISPLAY 
SPONSORED BY THE IOWA FEDERATED 
WOMEN’S CLUBS 


American Ceramic Manufacturers Asked to Assist 


In connection with the spring conference of the Iowa 
Federated Women’s Clubs a display was held of American- 
made pottery and porcelain from the loan collection of the 
Department of Fine Arts of the Iowa Federation. The ex- 
hibit was held at Younkers Department Store in Des 
Moines, Iowa. Paul E. Cox, head of the Department of 
Ceramic Engineering at Iowa State College, sends the fol- 
lowing information concerning the exhibit. 


The Iowa Federation of Women’s Clubs has had this 
collection of pottery which includes American earthenware, 
hotel china, belleeks, some glass and art pottery products, 
together with an educational exhibit covering the manu- 
facturing processes to some extent. This show is split in 
two parts, but will be assembled for the Des Moines gather- 
ing of the members of the local boards from all of the clubs 
of Iowa 

Little of the showing is lowa-produced. Much of it is 
from Ohio and New Jersey. These club women do cer- 
tainly spread the gospel of ceramic ware for the home. 
The show is by no means a high class one. The manufac- 
turers should make their best efforts to supply Mrs. Dixon 
with photographs, films, descriptive matter, and, above all, 
with the very best things in technique and design that they 
produce. This showing in Des Moines drew about two 
thousand people and it cost the manufacturers very little. 
I answer on the average of three letters a week the year 
around which results from these showings of American 
pottery. We are not so strong on research out here, but 
we are working on the sales end anyhow. 


Professor Cox gave a talk before the Federation on 
March 8, and later gave talks before students from the 
Des Moines schools, of Drake University, and from the 
Smouse School, the Opportunity School of Des Moines. 

Manufacturers who wish to add a showing of their 
ware to this exhibit should write to Mrs. J. W. Dixon of 
Burlington, Iowa, or to Professor Cox. 

Showings of this kind are sponsored by representatives of 
the Art Division of the American Ceramic Society and they 
are receiving every possible encouragement from the 
Society. It is a gratifying sign that, in this period when 
foreign-made ware is receiving so much attention from 
American buyers, groups of women buyers in such or- 
ganizations as this in Iowa are concentrating their in- 
terests and efforts upon American-made ware. 


Massachusetts Institute of Technology Notes 


E. W. Harmon, a graduate in chemical engineering of the 
Massachusetts Institute of Technology, has been appointed 
assistant inceramics. This addition to the staff was neces- 
sary because of the considerable increase in enrollment in 
the ceramic courses this term. 

During the last few months there have been a number of 
important additions made to the ceramic museum, both of 
contemporary ware of American manufacture and historic 
pieces from New England. It is hoped eventually to have 
representative pieces to illustrate all phases in the de- 
velopment of pottery and glass as well as the modern 
trends. There also has been acquired a number of small 
pieces of ceramic sculpture. 
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MRS. ORTON ORGANIZES POTTERY GROUP 


During the month of February, 1934, through the con- 
tinued efforts of Mrs. Edward Orton, Jr., a pottery group 
was organized in the Fine Arts group of the Columbus 
chapter of the American Association of University Women. 
There are nine women in this group, meeting two mornings 
each week, and working under the direction of Ralph 
Trivella, director of the Little Gallery in Columbus. The 
class meets at the Columbus Art Gallery and the enthusi- 
asm of its members as well as the excellent standard shown 
in the work in the short time since its organization has 
caused the Columbus Art Gallery directors to offer financial 
assistance to promote this work. 

Mrs. Orton is to be congratulated for her earnest efforts 
in this work and for its success which, in another year, 
promises to develop rich and gratifying results in ceramic 


pottery and art work. 


ANNUAL ENAMELING SCHOOL 


The Ferro Enamel Corporation, Cleveland, Ohio, an 
nounces it will hold its annual course of study for porcelain 
enamelers on May 3, 4, and 5 in Cleveland, Ohio. The 
course will be open to members of the porcelain enameling, 
steel, and other allied industries. A series of lectures 
given with discussions by the members of the 
Complete announcement will be made 


will be 
classes to follow. 
later and booklets will be available. 


MEETINGS OF THE OHIO CERAMIC INDUSTRIES 
ASSOCIATION 


White wares Division, May 22 and Heavy Clay Products 
Division, May 25 


Announcement is made of a joint meeting of the White 


Wares Division, Ohio Ceramic Industries Association, 
Pittsburgh Section, American Ceramic Society, and 
the Ceramic Engineers Club of East Liverpool. The 


meeting will be held May 22 at New Castle, Pa 
program will appear in the May issue of The Bulletin 

On Friday, May 25, the members of the Heavy Clay 
Products Division, Ohio Ceramic Industries Association, 
will hold a meeting at the Shady Hollow Country Club, 


Massillon, Ohio. 


The 


A. V. HENRY, PRESIDENT OF THE GEORGIA 
ACADEMY OF SCIENCE 


Arthur Van Henry, head of the Department of Ceramic 
Engineering, Georgia School of Technology, Atlanta, Ga., 
has been elected president of the Georgia Academy of 
Science. 

The Academy has for its major purpose the promotion 
of science, particularly in Georgia. It is a closed organiza 
tion consisting of ninety-five members, each being elected 
upon the recommendation and nomination of the group 
The meeting for 1934 was held in Atlanta, Ga., at which 
time five divisions of the Academy met simultaneously 


with the public invited. 


NOTES AND NEWS 


ARTHUR E. BAGGS HONORED AT THE ANNUAL 

EXHIBITION OF THE COLUMBUS ART LEAGUE, 
MARCH, 1934 

the Annual Exhibition of the Columbus 

r., offered for the first 


Last 
Art League, Mrs. Edward Orton, 
time the Edward Orton, Jr. prizes for the best work in 
These 


year at 


ceramic sculpture, pottery, and ceramic design. 
prizes were awarded this year to Chester Nicodemus, 
Herbert Sanders, and Richard Huebner. Although Ar- 
thur E. Baggs, head of the ceramic art work in the Depart- 
ment of Fine Arts, Ohio State University, did not com- 
pete for the prizes in this exhibit, the Exhibit Jury gave 
honorable mention for ‘‘maintained excellence of 
work.’’ Other members of the Art Division of the Ameri- 


can Ceramic Society exhibiting were Paul Bogatay and 


him 


Edgar Littlefield 


ANNUAL MINERAL INDUSTRIES CONFERENCE OF 
ILLINOIS 


The second annual Mineral Industries Conference of 
Illinois was held at Urbana, Illinois, on March 15 to 17, 
1934. ‘‘Home Building in Illinois’? was the main topic of 
discussion and the purposes of the conference were out- 
lined as follows: (1) to explore the possibilities of provid- 
ing better and lower-priced homes, (2) to acquaint the 
manufacturers of building materials with the home owner's 
viewpoint in what he desires in a home, (3) to bring to the 
attention of present and prospective owners, builders, and 
manufacturers, the mineral resources of Illinois available 
for home building, and (4) to ascertain the researches 
needed to improve and further the use of mineral sub- 
stances for modern homes. 

The Conference was sponsored by the Illinois State 
Geological Survey, of which M. M. Leighton is chief, 
the Colleges of Agriculture, Engineering, and Fine and 
Applied Arts of the University of Illinois in coéperation 
with the American Ceramic Society, and twenty-one other 
national and state organizations of allied interests. 

Eben Rodgers, president of the Alton Brick Company, 
Alton, Illinois, presided at the Friday morning session when 
‘Reinforced Brick 
At the first session 


Hugo Filippi presented a paper on 
Masonry in Residence Construction.” 
C. W. Parmelee, head of the Department of Ceramic En- 
gineering, presented a joint paper with M. M. Leighton, 
on ‘‘Mineral Construction Resources and Products of 
Illinois.”’ The final session on ‘‘Needed Researches”’ 
presided over by Arthur Cutts Willard, acting dean of the 
College of Engineering, and acting director of the En- 
gineering Experiment Station, University of Illinois. 

The following program of papers and research discus- 


was 


sions was presented: 

(1) ‘Clays and Shales,’”’ by Ralph E. 
State Geological Survey, (2) ‘“‘Ceramic Products,’’ by 
C. W. Parmelee, (3) “Insulating Materials,’’ by F. H. 
Reed, chief chemist of the Illinois State Geological Survey, 
(4) ‘“‘Research in Sound Insulation,”’ by F. R. Watson, pro- 
fessor of experimental physics, College of Engineering, (5) 
“Research in Heating, Ventilating, and Air-Conditioning,” 
by A. C. Willard and A. P. Kratz, and (6) ‘‘Desirable In- 
vestigations in the Use of Illinois Coals for Domestic Pur- 
poses,’’ by A. C. Callen, professor of mining engineering, 
and head of Department of Mining Engineering. 


Grim, Illinois 
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SIMPLEX 


Engineers build you 


better lehrs, a better 
plant than you now | 


have, and enable |i 


ceramic and_ glass jj 


manufacturers to make 


profits in highly com- 


petitive markets. 


This electrically heated and electrically controlled 
lehr used in the manufacture of plate glass is the 
finest annealing agent in the world and surpasses 
the expectations of anything ever conceived or built 


for the annealing of glass. 


SIMPLEX Equipment creates repeat orders and retains prestige 


SIMPLEX 


ENGINEERING COMPANY 
WASHINGTON TRUST BLDG. WASHINGTON, PENNA., U. S. A. 
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BULLETIN OF THE 


Mr. Ceramist— 


We have 


The Clay 
The Facilities 
The Experience 


H. Cc. SPINKS CLAY COMPANY 
NEWPORT, KY. 


THREE ELEPHANT 


am BORAX 


REG. US. PAT. OFF REG. U.S. PAT. OFF 


AND BORIC ACID 


GUARANTEED OVER 99.5% PURE 


AMERICAN POTASH & CHEMICAL CORPORATION 
70 Pine Street, New York 


Color 
Produc t— 
For enamels—Oxide Colors, Printing, Graining, and Decorating Colors 
For Pottery—Glaze and Body Stains, Underglaze and Overglaze Colors 


For Glass—Vitrifiable Colors, Enamels, Printing Colors, Screening Colors 
Decorating Supplies—Printing Tissues, French Fat Oil, Brushes, Palette Knives, Oils 


“CERAMIC” CHEMICALS 


Aluminum Hydroxide Copper Oxides Sodium Antimonate 
Antimony Oxide Epsom Salts Selenium 

Antimony, Black Needle lron Chromate Sodium Bichromate 
Barium Carbonate lron Oxides Sodium Silicate 

Bone Ash Lead Chromate Sodium Silico Fluoride 
Cadmium Carbonate Magnesium Carbonate Tin Oxide 

Cadmium Oxide Manganese Dioxide Titanium Oxide 
Cadmium Sulphide Nickel Oxides Uranium Oxide Orange 
Chrome Oxide Green Gray, Black Uranium Oxide Yellow 
Clay Vallendar Potassium Bichromate Zinc Oxides 

Cobalt Oxide Black Powder Blue Zirconium Oxide 
Cobalt Sulphate Rutile Powdered Whiting 


Our Laboratory is at your service. 


CERAMIC COLOR CHEMICAL HF. 


NEW BRIGHTON PENNA. 
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Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground to meet specifications. 
Our Research Department with fully equipped laboratories is always at your service. 
WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 
Finishing Plant { BLASDELL, N. Y. 


General Offices 


— 
YS 
cL 


TIN OF THE 


BULLE 


BUYERS’ GUIDE 


A 


Abrasives (Alundum-Crystolon) 
Norton Co. 


Aloxite (Refractory Products) 
Carborundum Co. 


Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Pennsylvania Salt Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Aluminum Oxide (Fused) 
The Exolon Co. 
The Vitro Mfg. Co. 


Alundum (Refractory Products) 
Norton Co. 


Ammonium Bifiuoride 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Ball Mills 
McDanel Refractory Porcelain Co. 


Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 


Barium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Batts 
Carborundum Co. (‘‘Carbofrax Alozite’’) 
Norton Co. (Alundum Crystoion) 


Bitstone 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co. 
Norton Co. 


Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B 
Pacific Coast Borax Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Borax Glass 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 
Pacific Coast Borax Co. 
The Vitro Mfg. Co 


Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Co. 
Drakenfeld & Co., B 
Pacific Coast Borax Co. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Bricks (Refractory) 
Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Norton Co. 


Cc 


Carbofrax (Refractory Products) 
Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbonates (Barium, Lead) 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Pennsylvania Salt Mfg. Co 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Cements 
Carborundum Co 


Ceramic Chemicals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Metal & Thermit Corp. 


The Roessler & Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Chromium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Potters Supply Co. 


The Roessler & Hasslacher Chemical Co. 


Spinks Clay Co., 
The Vitro Mfg. Co. 


Clay (China) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 


Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Kentucky-Tennessee Clay Co. 
Spinks Clay Co., H. C. 
The Vitro Mfg. Co. 


Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 
Paper Makers Importing Co. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Clay (Fire) 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Potters Supply Co. 


Clay (German Vallendar) 
Ferro Enamel Corp. 
Hammill & Gillespie, Inc. 
The Roessler & Hasslacher Chemical Co 
The Vitro Mfg. Co. 


Clay Miners 
Edgar Brothers Co. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 


Clay (Potters) 
Hammill & Gillespie, Inc. 
Paper Makers 0 Co. 
Spinks Clay Co., H 


Clay (Sagger) 
Edgar Brothers Co 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Potters Supply 
Spinks Clay Co., 


Clay (Wad) 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C 


Clay (Wall Tile) 
Hammill & Gillespie, Inc. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 


Clocks (Gauge Board) 
Ferro Enamel Corp. 


Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Colors 
Ceramic Color & Chemical Mfg. 
Drakenfeld & Co., B. F 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 


Co. 


Cornwall Stone (Imported) 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Crucibles (Filter, Melting, Ignition) 
Norton Co. 
Potters Supply Co. 


Crystolon (Refractory Products) 
Norton Co. 


D 


Decorating Supplies 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Drying Machinery 
Ferro Enamel Corp. 


E 


Enameling Equipment (Complete) 
Chicago Vitreous Enamel Products Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Norton Co. 
Porcelain Enamel & Mfg. Co. 


Enameling Iron (Sheet) 
American Rolling Mill Co. 


Enameling Muffies 
Carborundum Co. (Carbofrax) 
Norton Co. (Alundum) 


Enameling (Practical Service) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Alloy Mfg. Co. 


Enamels 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 


Enamels (Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Alloy Mfg. Co. 


Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co. 


Exolon (Refractory Products) 
The Exolon Co. 
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Feldspar 
Ceramic Color & Chemical Mfg. Co 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Fire Brick 
Carborundum Co. 
Norton Co. 


Flint 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Flint Pebbles 
Ferro Enamel Corp. 


Floors (Non-Slip) 
Norton Co. 


French Flint 
Paper Makers Importing Co 


Frit 
Ceramic Color & Chemical Mfg. Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Alloy Mfg. Co. 


Furnace 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


G 


Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
Drakenfeld & Co., F. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Titanium Alloy Mfg. Co. 


Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co 
The Vitro Mfg. Co. 


Gold 
Ceramic Color & se Mfg. Co 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Grinding Wheels 
Norton Co. (Alundum Crystolon) 


Hearths 
Carborundum Co. 
(Carbofrax heat treating) 
Norton Co. (Crystolon) 


Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co, 
Norton Co. 

Iron (Enameling) 

American Rolling Mill Co. 


K 
Kaolin 


Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 

Hammill & Gillespie, Inc. 

Paper Makers Importing Co. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F 


Kryolith 
Pennsylvania Salt Mfg. Co 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 


L 


Leeds (High Aluminous Clay, Electrically 
Sintered Aluminum Orxide, Silicon 
Carbide) 

Carborundum Co. 

Linings (Furnace Refractory, Block Refrac- 

tory Plate, Brick and Tile) 
Carborundum Co. 


Norton Co. 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Norton Co. 


Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Manganese 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Minerals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hassiacher Chemical Co. 
The Vitro Mfg. 


Muffies (Furnace) 
Ferro Enamel Corp. 
Carborundum Co. (Carbofrax) 
Norton Co. 


Mullite (Artificial) 
The Exolon Co. 
Muriatic Acid 
Pennsylvania Salt Mfg. Co. 


N 


Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemicai Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 

Oxides 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Corp. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Pp 
Pins 


Potters Supply Co. 


Porcelain Enameling Service (Practical) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Alloy Mfg. Co. 


Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel! Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 


Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co 
The Roessler & Hasslacher Chemical Co 
The Vitro Mfg. Co 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
McDanel Refractory Porcelain Co. 


R 


Refractories 
Carborundum Co. 
The Exolon Co 
Norton Co. 


Refractory Materials 
Carborundum Co. 
The Exolon Co 
Norton Co. 
Titanium Alloy Mfg. Co 
Rutile 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Saggers 
Carborundum Co 
Norton Co. 
Potters Supply Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
The Vitro Mfg. Co. 
Selenium 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Sheets (Enameling Iron) 
American Rolling Mill Co, 
Silica (Fused) 
The Exolon Co. 
Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Philadelphia Quartz Co. 
The Vitro Mfg. Co. 


Silicon Carbide 
The Exolon Co. 
Norton Co. 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
The Exolon Co. 


Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


Soda Ash 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hassilacher Chemical Co. 
The Vitro Mfg. Co. 


Sodium Antimonate 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Sodium Fluoride 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Spar 
Ceramic Color & Chemical Mfg. Co. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Spurs 
Potters Supply Co. 
Stilts 
Potters Supply Co. 
Sulphuric Acid 
Drakenfeld & Co., B. F. 
Pennsylvania Salt Mfg. Co. 
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BUYERS’ GUIDE (continued) 


T 
Talc 


Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 


The Roessler & Hasslacher Chemical Co. 


Tanks (Pickle) 
Ferro Enamel! Corp. 


Tile (Refractory) 
Carborundum Co. (Carbofrax) 
Norton Co. 


Tile (Wall) 
Ferro Enamel Corp. 


Tin Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Coa., B. F 


Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Titanium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Vitro Mfg. Co. 
Titanium Alloy Mfg. Co. 

Titanium Oxide 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co 
Titanium Alloy Mfg. Co. 

Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Norton Co. 

Tubes (Pyrometer) ' 
McDanel Refractory Porcelain Co. 
Norton Co, 


Wet Enamel 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 
Whiting 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co 


Zirconia 
Ceramic Color & Chemical Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


BEAVER FALLS 


PORCELAIN TUBES 


Manufacturers of 


McDANEL REFRACTORY PORCELAIN COMPANY 


PROTECTION TUBES 
INSULATING TUBING and BEADS 


PENNSYLVANIA 


PROFESSIONAL DIRECTORY 


THE SHARP-SCHURTZ CO. 


Chemists for the Ceramic Industry 


Emerson P. Poste 
Consulting Chemical Engineer 


Analyses: Ceramic Raw Materials and 
Products, Fuels, Iron and Steel, etc. 


We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


Special Investigations: Physical and 


Chemical Tests on Enamel, etc. 


99 Market St., Box 4051 
Chattanooga, Tenn. 


eerie “te BUY OUT-OF-PRINT COMMERCIAL TESTING @ RESEARCH @ ANALYSES 
Journals of The American Ceramic Society 
BAILEY & SHARP CO., INC. 
1921 June, Part II 1928 January Chemists, Consulting Engineers 
1922 April, Part II February Chess Technologists 1 
Annual Index (Reprint) 1929 * January ni 
1923 January March Specializing in New and Unusual 
June June Engineering and Chemical Processes 
Yearbook August and in Original Developments 1n the 
1933 February Ceramic Field. 
Communicate with the Offices of 
THE AMERICAN CERAMIC SOCIETY HAMBURG, N. A. 
2525 North High Street Columbus, Ohio 


Specialists in RESPIRATORY PROTECTION 
There is a 
WILLSON DUSTITE RESPIRATOR 


for every dusty operation in the Ceramic Industry 


WILLSON PRODUCTS, Inc. Reading, Pa. 


= 
wl 
Z 
| | 
| 
| 


AMERICAN CERAMIC SOCIETY 11 


B O R A xX 991408 10087 Pure B O R I i A CG. I D 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago Los Angeles 


TRADE MARK 
@ maT 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes and sets or photostat reproductions of specific 
sections, reasonably and promptly 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


Numerical Documentation 


THE ANNUAL TABLES OF CONSTANTS (A.T.C.) 


AND NUMERICAL DATA 


Chemical, Physical, Biological, and Technological 


collect, classify, and publish, since 1910, everything in Pure and Applied 
Natural Sciences capable of being expressed by a number 


For the period A 
1910-1929 the a 2 e complete and 


since 
(a continue the International Critical Tables (I.C.T.) 


The A.T.C. are absolutely necessary to all scientists. 


They represent 


the only one complete documentation—the most inexpensive—the easiest to consult 
owing to an Index systematically arranged which enables one to locate at once the data required. 


For any information—any specimen—any volume on free examination 


Apply immediately to 


Canada and U.S.A. Other Countries 
The McGraw-Hill Book Company, Inc. M. C. MARIE 
370 Seventh Avenue 9, rue de Bagneux 
New York, N. Y. Paris VI° France 


Volumes published: 1st Series—I to V—1910-1922 (5382 pages) and Index (382 pages) 
2nd “ VI to IX—1923-1929 (7884 pages) and Index to Vol. IX (124 pages) 

Specimens: Reprints of the following sections are sent free of charge: Spectroscopy—Electricity, Magnetism, 
and Electrochemistry—Radioactivity—Crystallography and Mineralogy—Biology—Engineering and Metal- 
lurgy — Colloids — Wireless — Photography — Geophysics — Combustible Gaseous Mixtures, Powders, and 
Explosives. 

English versions: Beginning with Volume VII, all explanations to the tables are given both in English 
and French. | 
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Product Finish Insurance 


HERE is satisfaction in knowing that 
the frit you buy is of the finest qual- 


ity and that the service is 


There is greater satisfacti 
ing that the frit is uéformly fine and that 


the service is consistently 


When you buy Lusterlite 
product finish insurance. 


CHICAGO VITREOUS 


PRODUCT CO. 


CICERO 


LUSTERLI 


\ 


dependable. 


on in know- 


dependable. 


Frit you buy 


ENAMEL 


ILLINOIS 


TE / 
ENAMELS 


CLAYS 


English China and Ball 


for 
HEATING ELEMENTS 


CERAMIC BODIES 
SAGGER USES 


Ceramic Specialties Include 


Whiting : Paris White : Magnesite 
Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays : Etc. 


HAMMILL & GILLESPIE, INC. 


Importers since 1848 
225 Broadway New York 


Ceramic Servicer 
We Give It 


We Manufacture— 


Pins 
Stilts 
Thimbles 
Spurs 
Saggers 
Crucibles 


Tile for Decorating Kilns 


We Sell— 


Ball Clay 

Sagger Clay 

Wad Clay 

Ground Fire Clay 
Bitstone 

Fire Brick 

Imported Paris White 
Domestic Whiting 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 
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Unirormity ContTROLLED FELDSPARS 


CONSOLIDATED continues its leadership in the Feldspar Field 
with its ACCEPTED AND ACKNOWLEDGED STANDARDS OF 
FELDSPARS as produced by UNIFORMITY CONTROL METHODS. 
UNIFORMITY CONTROL represents the achievement of years of 
research and experimentation. Feldspars produced by this method 
have long been desired by Ceramic Manufacturers. It remained for 
CONSOLIDATED to perfect this process by combining the maxi- 
mum of Mineralogical and Chemical Composition with Granula- 
tion to provide this important raw material best adapted to your 
particular manufacturing problems. 

Your assurance of the best lies in our control of every step of 


production. 


FROM MINE TO CONSUMER 


CONSOLIDATED FELDSPAR CORPORATION 
GOLDING SONS COMPANY 


TRENTON NEW JERSEY 


WIN WITH WISDOM! 


THE NEW RESEARCH ATTITUDE 


The number of research reports published for YOU and the 


amount of literature abstracted for YOUR library will be in direct 


proportion to the membership support secured. 
WIN WITH WISDOM! 


THROUGH INCREASED MEMBERSHIP IN THE 


AMERICAN CERAMIC SOCIETY 


Student $5.00 Personal $10.00 Corporation $25.00 


AMERICAN CERAMIC SOCIETY 
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April 26, 27, and 28, 1934 
COME TO THE JOINT MEETING 


--- OF THE --- 


CERAMISTS and ELECTROCHEMISTS 


SYMPOSIUM ON DIELECTRICS 

SYMPOSIUM ON REFRACTORIES 

ELECTRO-ORGANIC CHEMISTRY 
COBALT, GERMANIUM, INDIUM 


GASEOUS CONDUCTION LAMPS 


MAKE YOUR RESERVATIONS AT ONCE 


at the 


GROVE PARK INN 
.. NC, 
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AMERICAN CERAMIC SOCIETY 


NOW AVAILABLE 


HEADQUARTERS 


THE OFFICIAL MEMBERSHIP KEY 
of the 


SOCIETY 


[ACTUAL SIZE] 


In conformance with a custom observed by practically every organization of 
national prominence, the American Ceramic Society has adopted an official 
emblem. 
The Society Seal is the basic design motif. The lettered border of the Seal 
is in hard French enamel, carefully stoned and polished. The key is truly a 
beautiful article of jewelry. It is offered for the following subdivisions of the 
Society: 

MEMBER ACTIVE STUDENT 

FELLOW CORPORATION PAST PRESIDENT 
The Key is the same for all members except the name bar which, of course, will 
conform in lettering to the member for which it is intended. The illustration 
is of the Fellow Key. 
Members are urged to wear this official emblem as a distinctive and decorative 
addition to the jewelry ensemble. Itisa distinct advantage both to members 
and the Society as a whole to be identified in this manner. 
The price of the Key in 10K solid gold is $6.50, and in 20-year gold-filled 
quality with 10K key ends, $3.25. 
Mail your order promptly with full remittance to 


THE AMERICAN CERAMIC SOCIETY 
2525 NORTH HIGH STREET COLUMBUS, OHIO 
Shipments will be made directly from the official jewelers, THE L. G. BALFOUR COMPANY, Attleboro, 


Mass., on a prepaid basis. A permanent guarantee against defective workmanship and 
material is provided by the manufacturers. 


Samples will be displayed and orders taken at the Annual Meeting in February 
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IRON and 
IRON-BEARING 
MINERALS 
REMOVED 
HERE 


CHEMI-TROLD 


an important step in producing 
MINPRO “CHEMI-TROLD” 
Granular Glasspar... 


Above is illustrated the special diamagnetic separator which is used by 
The United Feldspar Corporation to reduce the iron content of Granular 
Glasspar, one of its “Chemi-Trold” Feldspars. Iron and certain iron- 
bearing minerals—muscovite, garnet, biotite—are removed by this ever 
active purifier. | 

This is but one of the steps in the patented (U. S. Pat. 1,855,115) chemical 
control process used to produce “Chemi-Trold” Feldspars. Chemical and 
physical laboratory control insure exact, specification-meeting composition. 
Rigidly controlled grinding and classifying assure specified mesh size. 


All “Chemi-Trold” Feldspars are produced in accordance with the commer- 
cial Standards C. S. 23-30, issued by the Bureau of Standards of the 
U. S. Dept. of Commerce. 
For glass, pottery and enamel, these grades of ““Chemi-Trold” Feldspars 
assure uniform results: 

© Minpro GRANULAR GLASSPAR 

Mrinpro SEmMI-GRANULAR GLASSPAR 


® Mrinpro ORDINARY 20-MEsH GLASSPAR 
® MINPRO AND OxForD FELDSPARS FOR POTTERY AND ENAMEL 


Write for samples of ““Chemi-Trold” Feldspar. 


THE R. & H. CHEMICALS DEPT., E. 1. DU PONT DE NEMOURS & CO., INC. 
Empire State Building, New York, N. Y. 


Also offices in: BALTIMORE - BOSTON - CHARLOTTE - CHICAGO - CLEVELAND 
KANSAS CITY - NEWARK -. PHILADELPHIA - PITTSBURGH - SAN FRANCISCO 


Sole Sales Agents for UNITED FELDSPAR CORPORATION 
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Hundreds of firms including many of the 
largest plants in the country, use M & T 
Tin Oxide exclusively. These firms know 
that, by the use of M & T Tin Oxide, they 
are assured glazes which are always a rich, 
pure white, always free of specks and dis- 
colorations, and always amazingly brilliant. 
If you’ve a difficult enameling problem, ask 
our Enameling Department to lend a hand. 
Homer F. Staley is manager; R. R. Daniel- 
son director of research. The address is 
120 Broadway, New York, N. Y. 


Metal & Thermit Corp. 


M~T 
TIN OXIDE 


